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INTRODUCTION

This memorandum summarizes field activities, data results,
and data interpretations for work performed for the geo-
technical and hydrogeological predesign activities and sup-
plemental investigation for the Northside Sanitary Landfill
(NSL) and Environmental Conservation and Chemical Corporation
(ECC) sites. The locations of both sites are shown in Figure 1

The NSL site is a municipal solid waste disposal facility,
active since at least 1962. In addition to solid waste,
at least 16 million gallons of hazardous waste have been
disposed of in the landfill according to a RCRA 103C
notification signed by the Vice President of NSL. Leachate
from these wastes has been detected migrating into Finley
Creek and groundwater contamination was detected in onsite
monitoring wells.

The ECC site was a solvent recycling facility that was
engaged in recovery, reclamation, and brokering of primary
solvents, oils, and other wastes received from industrial
clients. Waste products were received in drums and bulk
tankers and prepared for reclamation or disposal. Drum
shipments to the site were halted in February, 1982.



'ECC

L°c/\now



TECHNICAL MEMORANDUM DRAFT
Page 2
November 9, 1988
GL064641.F1

Feasibility Studies for each site and a Combined Alternatives
Analysis for both sites were completed and issued December 5,
1986. The U.S. EPA chose Combined Alternative No. 5, ground-
water interception and treatment plus capping, in its Record
of Decision signed September 25, 1987 to be the remedial
action for closing the site. The alternative includes the
following components:

o Deed and access restrictions to prevent future
development of the sites

o A multilayer cap over both sites that meets the
requirements of the Resource Conservation and
Recovery Act

o Rerouting surface waters to allow construction of
the groundwater interception system and to reduce
the potential for contaminant movement to surface
water through existing surface water drainageways

o Leachate collection and treatment for the NSL site

o Groundwater collection through an interceptor
trench and treatment for both sites

o Monitoring to ensure the effectiveness of the
remedial action

The predesign field investigation was performed to further
characterize physical and chemical conditions of both sites
in preparation for the design of the selected remedial
action. Three separate but related areas were investigated
during the study, as shown in Figure 2.

OBJECTIVES

The general objectives of the study were to investigate the
geotechnical characteristics of subsurface material for
engineering design purposes and to define the nature and
extent of contamination originating from the ECC site.

Specific objectives were to:

o Identify physical characteristics of the soil and
groundwater to aid in defining engineering design
parameters for excavation along the alignment of
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the proposed interceptor trench (Area 1; see
Figure 2)

o Classify soils in the proposed borrow area (Area 2)
and the existing landfill for suitability as fill
and landfill cover material

o Supplement existing information to further define
subsurface soil and groundwater conditions and
contamination in the area south of the ECC site
and southwest of the NSL site (Area 3)

APPROACH

To achieve the objectives, a field investigation program was
conducted in March through May 1988. It consisted of
sampling from soil borings, test pit excavations, cone
penetrometer probes, construction of piezometers and
monitoring wells, installation of a well for pump testing,
groundwater sampling and analysis, aerial photography, and
topographic surveying and mapping.

PERSONNEL

CH2M HILL personnel and their responsibilities during the
investigation were:

Team Member Responsibility

Al Sloan Project Manager
Janelle Williams Assistant Project Manager
Cindy Cruciani Hydrogeologist
Mark Evans Geotechnical Engineer
Rich Johns Geotechnical Engineer
Chris Lawrence Geotechnical Engineer
Louise Palmer Geotechnical Engineer
Mark Nielsen Geotechnical Engineer
Bob Brownfield Geotechnical Engineer
Scott Koeppel Geotechnical Engineer
Roger Huddleston Hydrogeologist
Jim Kennedy Hydrogeologist/Review Team

Leader
David Shekoski Sample Documentation
Angelo Liberatore Site Safety Coordinator
Jeff Reiser Sample Team Leader
Dan Chatfield Surveyor/Rodman
Joe Feyder Surveyor
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Richard Gibbs, Randy Rose, and Robin Hamlet of Black and
Veatch were also site safety coordinators during the inves-
tigation.

GEOTECHNICAL INVESTIGATION

Geotechnical characteristics were determined for the three
areas under investigation at NSL/ECC: Proposed borrow area,
proposed groundwater interceptor trench alignment area and
the supplemental investigation area south of ECC. Twelve
soil borings, 10 test pit excavations, and 10 cone pene-
trometer test (CPT) soundings were used in the proposed
borrow area (Figure 2) to determine the quantity of suitable
material available for use as fill or landfill cap material.
Soil borings and CPT soundings were advanced to depths up to
40 and 52 feet, respectively. Test pits were excavated to
depths of 10 feet. Samples were analyzed to define the
geotechnical characteristics of the borrow area soil.
Locations are shown in Figure 3.

Ten soil borings and 29 CPT soundings were used along the
proposed groundwater interceptor trench alignment (Figure 2)
to provide geotechnical and hydrogeological information
needed for design. Borings were advanced to depths up to
45 feet and CPT soundings were advanced to depths up to
35 feet. Boring and CPT sounding locations for this area
are shown in Figure 4. Sixteen field density tests were also
performed to evaluate the present landfill cap (Figure 4).

Three test pits were excavated south of NSL (Figure 4) to
provide geotechnical and hydrogeological information needed
to reroute Finley Creek. Two of the pits were excavated to
10 feet. However, water was encountered in the third pit at
5 feet and was terminated there.

Twenty-five soil borings were used in the supplemental
investigation area south of the ECC site (Figure 2) to
define hydrogeological conditions and to obtain samples for
chemical analysis. Boring locations are shown in Figure 5.
The borings were advanced through an upper topsoil/silty
material and into a sand and gravel unit. Soil borings were
advanced to depths of 12 to 42 feet and were terminated when
the contact between the sand and gravel unit and a hard,
glacial till aquitard was encountered.



4--

f

H-

I

1

X -:

,HBL8BP-10».BB-10«

CfT-CTx

i o
i i . s . l

.; „. a.929.2 . .

a TP-
2HU

I; • NBL BBT-100. 9B-IOO

i' Q-
";^ d;:

/
<N"5«

..CPT-100
"

,MSL SB-CO

" I .
• NOL'tP-
Btt.9tf.«

0 100 200 300 400

SCALE: t~-1OO'

LEGEND

TtST PIT LOCATION

SOIL BORING LOCATION

CONE PENETROMETER LOCAHON

50I>- BOKMG PIEZOMETER. SOIL BORING
AT SAME LOCATION

APPROXIMATE LOCATION

EL890.0 GROUND SURFACE ELEVATION

( | TREE LINE

m
REUSE OF DOCUMENTS FIGURE 3

BORROW AREA INVESTIGATION
LOCATION MAP



w
II .

n-
r
if
IL

H--

ff

l?'c
•'1\

L

nli

jS£Rt''_«_Vi

crr-«i ) ,

' '" CTT-O& .

nnD-3 OND-4 tO-Sd

, ,
- 4"- 1 i

.
+

OT-O2
ELB8

' s m^BL^F-1W
i WEL877.3

. ... ....^ . .—.:-'' • * •

taan

I

NBLTT-m
FL880.3

c /
'"Q

-If'

in

LEGEND

B1*"1 TEST PIT LOCATION

• "•* SOIL BORING LOCATION

A™''' SOU. BORING PIE20METER
LOCATION

O"** MONITORING HELL LOCATION

flCTT-l CONE PENETROMETER LOCATION

D •»* NUCLEAR DENSITY TESHNC
LOCATION

APPROXIMATE LOCATION

• EXISTING MONITORING HEU. LOCATION

GROUND SURFACE ELEVATION

SOIt BORING PIEZOMETER.
SOIL BORING AT SAME LOCATION

REUSE OF DOCUMENTS

"
RGURE4
GROUNDWATER INTERCEPTOR TRENCH
AND LANDFILL AREA INVESTIGATION
LOCATION MAP

»•«
J*



,ECCMW-11A

ECCMW-12
ECC SB-5 ECC SB-teoECC SUMP

® ECC 88-4
ECCIflH**^- ^^.eccMW-l^ ECC 88-2

ECC 88-6* ECCMW-10A
EGCMW-14 ECC UWJ6," ECC 8B-9

ECC MW-21

ECC 88-

XCPT-137

ECCMW-15

3-tl

-5-

ECCMW-

B
/ECC 88-17 •

TEST

ECC MW-19A $
XCPT-134 X

ECC

f fECCMW-22 ; ,
ECC 88-21 ECC 88-22

ECC MW-20 9

, ECC 88-20

ECC 88-23
>ECCMW-23

CPT-131 j
ECC 88-16

CPT-130., CPT-129
X

NSL 88-123
<S

CONTOUR JNTD?M4i f

\ '

LEGEND

• BBJ| SOIL BORING LOCATION

O M*H MONITORING WELL LOCATION

XCPT-1 CONE PENETROMETER LOCATION

APPROXIMATE LOCATION

SOIL BORING PIEZOMETER AND SOIL
BORING AT SAME LOCATION

• EXISTING MONITORING WELL LOCATION

TREE LINE

FIGURE 6
SUPPLEMENTAL INVESTIGATION AREA IECC1

LOCATION MAP
NSL/ECC

F1C5.DWG



TECHNICAL MEMORANDUM DRAFT
Page 5
November 9, 1988
GL064641.F1

SOIL BORING

All soil borings were advanced using 3-3/8- or 4-1/4-inch I.D.
hollow-stem augers with a Mobile Drill B-61 (truck mounted)
or B-63 (ATV) drilling rig. The water supply for drilling
operations was obtained offsite from the fire department in
Zionsville, Indiana. Drilling services were provided by
ATEC Associates, Inc. of Indianapolis.

At all locations, plastic sheeting was placed on the ground
surface to hold any contaminated soils to minimize the pos-
sibility of surface contamination. Borings were sampled
continuously for geotechnical and chemical characteristics
using a 2-foot-long, 2-inch O.D. split-barrel sampler, in
general accordance with the standard penetration test (SPT).
The sampler was driven into the soil ahead of the lead auger.
Blow counts needed to penetrate the 2-foot interval were
recorded and the sample was described by a geotechnical
engineer or hydrogeologist using the Unified Soil Classifi-
cation System (USCS). Each soil sample was scanned at the
time of collection with an HNu photoionization detector or
an OVA organic vapor analyzer (Appendix A) and scanning
results were recorded on boring logs. Soil samples were
collected and saved for later geotechnical and chemical
analysis.

TEST PIT EXCAVATION

Test pits were excavated to an approximate maximum depth of
10 feet with a Cat 416 backhoe. In some places, the water
table was encountered before the 10-foot depth, and sloughing
of the side walls prohibited deeper excavation. Each test
pit was logged by a geotechnical engineer (See Appendix B).

CONE PENETROMETER TESTING

CPT soundings of subsurface soils in the borrow and inter-
ceptor trench areas provided near-continuous profiles of the
subsurface soils at each test location. In particular, the
cone soundings were performed to identify sand seams or
stringers that may not have been noted during boring.

CPT is a quasi-static method of measuring the penetration
resistance of a cone tip pushed into the subsurface. The
CPT apparatus was mounted on a truck with a 27-ton reaction
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force. The cone and rods, the loading frame, and the elec-
tronic components associated with the data output were
enclosed within a trailer on the truck. The cone used at
the first location had a 20 cm2 area (2.0-inch diameter).
However, the 20 cm2 cone was abandoned in favor of a 10 cm2

cone (1.4-inch diameter) because of poor data resolution.

Cone tips had 60 degree points (angles) and were pushed
hydraulically at a steady rate of 2 cm/s. Both penetro-
meters contained strain gauges above their tips to measure
vertical resistance and along the shafts above their tips to
measure the frictional drag of the soil at a point 5 cm
above the tips. Inclinometers were also located in the tips
to measure the angle of the cone and shaft, which may have
been deflected by boulders, cobbles, or very dense layers.

Information from the strain gauges was recorded at 5-cm depth
intervals, providing an almost continuous stratigraphic pro-
file. Tip resistance, frictional resistance, and inclination
were recorded on magnetic tape. The data and the friction
ratio (frictional resistance compared to tip resistance)
were printed as each sounding was run. Data from the
adjacent borings and monitoring wells were used to estimate
groundwater depths and overburden pressures for calculating
overconsolidation ratios and shear strengths of the soils
encountered in the soundings.

Raw data from the CPT are interpreted using a computer and
must be considered approximate since no corroborative soil
samples were collected during testing. For example, computers
often misidentify hard clay deposits observed in soil borings
drilled near CPT sounding locations as silty or sandy material.
Therefore, profiles of interpreted in situ soil types are
provided on the CPT logs in Appendix C. Graphs of tip
resistance, friction resistance, friction ratio, and soil
behavior types are also presented on the CPT logs.

FIELD DENSITY TESTING

Sixteen field density tests were performed at various locations
on top of the landfill to evaluate the condition of the current
cover and its use as part of the final cap (Figure 4). Readings
were taken from the upper 6 inches of the daily cover by a
technician from ATEC Associates at the direction of a CH2M HILL
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geotechnical engineer. A Troxler model No. 3401 nuclear
density machine was used.

In most cases, a considerable amount of landfill refuse was
intermixed with the daily cover. Due to the lack of proper
soil cover over parts of the landfill, several density
locations had to be moved so they would not be taken directly
in the landfill refuse.

Bag samples were obtained from six of the test locations.
Modified Proctor moisture density relationships were deter-
mined for those samples (Appendix D).

SOIL SAMPLE SELECTION

Geotechnical Samples

ATEC Associates Geotechnical Laboratory performed the geo-
technical laboratory tests. The samples selected for
laboratory testing were representative of the units encoun-
tered during soil boring or test pit excavations. A total
of 150 samples were analyzed from 40 soil borings and
10 test pits as well as from the landfill surface. The
samples were tested for one or more of the following
parameters: moisture content, grain size, Atterberg limits,
coefficient of permeability, moisture density, and specific
gravity (Table 1).

Laboratory results from samples taken from the borrow area
and the existing landfill cover will be used primarily to
assess the type and quantity of material suitable for use in
this project. In particular, the material properties and
compactability were considered. The results from samples
taken from the interceptor trench area will be used
primarily to determine the strength properties of the soil
for estimating trench wall stability. The geotechnical
laboratory results as provided by ATEC are presented in
Appendix D.

Chemical Samples

Chemical soil samples were taken only from the soil borings
in the ECC supplemental investigation area to help define
the nature and extent of any contamination emanating from
the ECC site. Samples were placed in EPA-approved containers
and sent to an EPA contract laboratory for analysis (Table 2).
Target Compound List substances analyzed for are shown in
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'ABLE 1
NSL/ECC PREOESIGN INVESTIGATION

SAMPLE IDENTIFICATION MURIX--S01L SAHPLES FOR GEOTECHNICAL LABORATORY ANALYSIS

SAMPLE LOCATION
NUMBER

NSLSBIOO-3 NSLSB100
NSLS6100-9

NSLSB101-3 NSLSB101
NSLSB101-6

NSLSBI02-S NSLS8I02

NSLSBI03-BS! NSLSB103
NSLSBI03-BS1D
NSLSBI03-4
MSLSBI03-8

NSLSB1D4-3 NSL SB 104
NSLS8I04-6
NSLSB104-B

MSLSB105-BSI NSLSB105
NSLSB105-BS1D
NSLSB10S-2
NSLSBI05-5
NSLSB105-8

NSLSBI06-3 NSLSBI06

NSLSB107-4 NSLSB107
NSLSB107-9

NSL5BI08-2 NSL St 108
NSLSB108-9

NSLSBI09-4 NSLSBI09

NSLSB110-6 NSLSBIIO
NSLSB110-8

NSL5B1H-IO NSLSB111
NSLSBllt-BSl
NSLSBIII-BS1D

NSLSB1I5-2 HSLSB115
NSLSB115-4
NSLSB115-5
NSLS6115-UB
NSLSBI15-13

NSLSBIlfc-3 NSLSB1I6
NSLSBI16-4
NSLSM16-9
NSLSBI 16-10

SB = SOIL BORING
BS = BAB SAMPLE
D = DUPLICATE

DEPT
(FT)

5.0 -
20.0 -

5.0 -
12.5 -

10.0 -

0 -
0 -

8.5 -
18.5 -

6.0 -
13.5 -
1B.5 -

0 -
0 -

3.5 -
11.0 -
18.5 -

6.0 -

7.5 -
20.0 -

2.5 -
20.0 -

7.5 -

13.5 -
18.5 -

23.5 -
0 -
0 -

3.5 -
8.5 -
11.0 -
26.0 -
31.0 -

5.0 -
7.5 -

20.0 -
22.5 -

H

7.0
21.5

7.0
14.5

12.0

15.0
15.0
10.5
20.3

8.0
15.5
20.5

25.0
25.0
5.5
13.0
20.5

8.0

9.5
21.5

4.5
21.5

9.5

15.5
20.5

24.5
15.0
15.0

5.5
10.5
13.0
27.0
32.0

7.0
9.5
21.5
24.0

COLLECTION
DATE

3/:2/88

3/23/88

3/23/88

3/22/B8

3/22/88

3/23/88

3/23/88

3/23/88

3/24/B8

3/24/88

3/24/88

3/24/B8

3/28/68

3/23/88

SHIPMENT
DATE

3/23/88

3/23/86

3/23/88

3/23/88

3/23/88

3/23/88

3/23/88

3/23/88

3/24/68

3/24/68

3/24/BB

3/24/68

4/oi/eB

4/01/88

MOISTURE
CONTENT

I
I

I
I

I

{
I

I

I
I
I

I
I
I
I
1

i

t
I

I
X

J

X
I
X
X
X

s
X

X
X

GRAIN
SIZE

I
X

X
I
X

I
I
I
I

I
X

I
1
I
X
I
X
I
I

X
X

X
I

X
X

X

X

ATTERBER6 PERMEABILITY MOISTURE SPECIFIC
LIMITS DENSITY GRAVITY

I
X

X
X

X

I I X

I
X
I
I
I I X

I
I
I
X

X
X

X
I
X

X

X X X

X

I
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TABLE 1
NSL/ECC PREDESI6N INVESTIGATIOfJ

SAMPLE IDENTIFICATION MATRIX-SOIL SAMPLES FOR GECiTECHHICAL LABORATORY ANALYSIS

SAMPLE
NUMBER

NSL5B117-16,17

NSLSB118-6.7
N5LSB11B-8
NSLSBUB-ll

NSLSB119-3
NSLSB119-4.5
NSLSBU9-9

NSLSBI20-13, 13D
NSLSB120-14
NSLSB120-14D

NSLSBI21-9.10
NSLSB121-H
NSLSB12I-12
NSLSB121-I2D

NSLSB122-4.6
NSLSB 122-5
NSLSB 122- 10

NSLSB123-3
NSLSB123-30
NSLSB123-5
NSLSB 123-6
NSLSB123-7.B
NSLS8123-13

NSLSBI24-4
NSLSB124-6
NSLSB124-9
NSLSE124-10

ECCSB02-5

ECCSB03-3
ECCSB03-7
ECCSB03-B

ECCS604-6
ECCSB04-7
ECCSB04-12.13

ECCSB05-5
ECCSB05-5D
ECCBS05-8
ECCSB05-12
ECCSB05-12D

ECCSB06-17

SB = SOIL BORING
D - DUPLICATE

LOCATION

NSLSB117

NSLSB118

NSLSB119

NSLSB 120

NSLSB121

NSLSB 122

NSLSB123

NSLSB124

ECCSB2

ECCSB4

ECCSB5

ECCSB6

Dl
(1

38.5

12.5
17.5
25.0

6.0
8.5
21.0

30.5
33.0
33.0

18.5
23.5
26.0
26.0

8.5-10.5
11.0
23.5

5.0
5.0
10.0
12.5
15.0
30.0

7.5
12.5
20.0
22.5

8.0

4.0
12.0
14.0

10.0
12.0
22.0

8.0
8.0
14.0
22.0
22.0

32.0

EPTH COLLECTION SHIPMENT MOISTURE GRAIN ATTtftBERG PERMEABILITY MOISTURE SPECIFIC
FTI DATE DATE CQHTENT SUE LIMITS DENSITY BRftVITY

- 42.0 • 4/05/B8 4/13/88 X

- 16.5 3/30/88 4/01/88 X
- 19.0 X
- 26.5 X

- 8.0 3/30/88 4/01/BB X
- 13.0 X X
- 22.0 X

- 32.5 4/17/88 4/19/88 I
- 35.0 >
- 35.0 X

- 22.2 4/15/88 4/19/88 I
- 24.3 X
- 27.8 X
- 27.8 I

, 13.5-15.5 4/11/88 4/13/88 I
- 13.0 ' I
- 25.5 I

- 6.5 4/04/88 4/06/88 X
- 6.5 X
- 11.5 X
- 14.0 X
- 19.0 K
- 31.4 X

- 8.7 4/16/88 4/19/BB X
- 13.8 X
- 20.6 X
- 23.2 X

- 10.0 4/16/68 4/19/88 X

- 6.0 4/05/88 4/06/88 I
- 14.0 . X
- 16.0 X

- 12.0 4/14/BB 4/19/BB X
- 14.0 X
- 26.0 I

- 10.0 4/13/B8 4/19/BB X
- 10.0 X
- 16.0 X
- 24.0 X
- 24.0 X

- 14.0 4/12/88 4/1J/B8 X
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TABLE 1
KSL/ECC PREDESIBf. INVESTIGATION

SAMPLE IDENTIFICATION MATRIX-SOIL SAMPLES FOS BEOTECHNICAL LABORATORY ANALYSIS

SAMPLE
NUMBER

ECCSB07-4
ECCSB07-5
ECCSB07-9.10

ECCSB06-9

ECCSB09-3

ECCSB10-B

ECCSB11-5
ECCSBH-B
ECCSB11-9
ECCSBI1-10
ECSS8I1-11
ECCSB11-12
ECCSB11-12D

ECCSB12-7
ECCSBI2-9
ECCSB12-10

ECCSBI3-7
ECCSB13-8
ECCSB13-16,19

ECCSB14-6
ECCSBI4-7
ECCSBM-8,9,10

ECCSB15-6
ECCSB15-7
ECCSB15-11

ECCSB16-3
ECCSB16-3D
ECCSBlt-4
ECCSB16-7

ECCEBI7-:
ECC3B!7-7.8

ECCSBIB-6
ECCSB1B-9.10

ECCS819-15

ECCSB2C-9
ECCS52C-9D

SB = SCR BOR1N6
D = CJFJCATE

LOCATION

ECCS87

ECCSBB

ECCSB9

ECCSB10

ECCSB11

ECCSB12

ECCSBI3

ECCSB14

ECCSBI5

ECCSB16

ECCSB17

ECCSB1B

ECCSB19

ECCSB20

DEPTH
(FT)

6.0 - 8.0
8.0 - 10.0
16.0 - 20.0

17.5 - 18.0

4.0 - 6.0

14.0 - 16.0

8.0 - 10.0
14.0 - 16.0
16.0 - 16.0
18.0 - 20.0
20.0 - 22.0
22.0 - 24.0
22.0 - 24.0

12.0 - 14.0
16.0 - 18.0
18.0 - 20.0

12.0 - 14.0
14.0 - 16.0

31.0-32.0,37.0-38.0

10.0 - 12.0
12.0 - 14.0
14.0 - 20.0

10.0 - 12.0
12.0 - 14.0
20.0 - 22.0

4.0 - 6.0
4.0 - 6.0
6.0 - 6.0
12.0 - 14.0

2.0 - 4.0
12.0 - 16.0

10.0 - 12.0
16.0 - 20.0

2B.O - 30.0

16.0 - 18.0
16.0 - 18.0

COLLECTION
DATE

4/11/BB

4/12/88

4/17/88

4/13/B8

4/05/86

4/07/BB

4/11/BB

4/OB/BB

4/07/88

4/15/68

4/08/66

4/14/88

4/15/88

4/15/86

SHIPr.ENT MOISTURE
DATE CONTENT

4/13/88
X

4/13/68

4/19/88

4/19/88

4/06/8B I

I

I

4/13/88

X

4/13/B8
X

4/13/86 I

4/13/88
X

4/19/68 X
X

4/13/68 X

4/19/88 X

4/19/88

4/19/86

f

GRAIN ATTERBER5 PERMEABILITY MOISTURE SPECIFIC
SUE LIMITS DENSITY GRAVITY

X

X

X

X

I
I

I
I
X
X

X
I

I
X

I
X

I
X

X
X

X

X

I

X
X
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TABLE 1
NSt./ECC PREDES16N INVESTIGATION

SAMPLE IDENTIFICATION Mfi'jilX-SOIL SAMPLES FOR BEOTECHNICAL LABORATORY ANALYSIS.

SAMPLE
NUMBER

PACKING SAND

NSLTP100-61
NSLTP100-B
NSLTP100-62
NSLTP100-G3

NSLTP101-G1
NSLTPI01-B
NSLTP101-62

NSLTP102-B1
NSLTP102-B
NSLTP102-B2

NSLTP 103-61
NSLTPI03-B
NSLTP 103-62

NSLTP104-G1
NSLTPI04-B
NSLTP 104-62

NSLTP105-61
NSLTP 105-B
NSLTP105-62

NSLTP 106-61 .
MSLTP106-B
NSLTP106-G2

NSLTP107-G1
NSLTP107-B
NSLTP107-62

NSLTP106-61
NSLTPI08-B
NSLTP10B-E2

NSLTP109-61
NSLTP109-B
NSLTP109-G2

NSLND1-BS1
NSLND3-BS2
NSLND6-BS4
NSLND9-BS5
NSLND11-BS6

LOCATION

NSLTP 100

NSLTP101

NSLTP 102

NSLTP103

NSLTP104

NSLTP105

NSLTP 106

NSLTP107

NSLTP10B

NSLTP109

LANDFILL CAP
LANDFILL CAP
LANDFILL CAP
LANDFILL CAP
LANDFILL CAP

DEPTH COLLECTION SHIPMENT MOISTURE GRAIN ATTERBERB PERMEABILITY MOISTURE SPECIFIC
(FT) DATE DATE CONTENT SUE LIMITS DENSITY GRAVITY

4/19/88 4/19/88 I

3.B 4/05/88 4/06/86
3.8
7.6
8.7

4.0 4/05/88 4/06/88
5.6
5.6

3.0 4/05/68 4/06/66
7.5
6.0

4.0 4/05/88 4/06/88
4.0
9.0

5.0 4/05/68 4/06/B8
5.0
9.3

4.0 4/05/68 4/06/68
4.5
6.7

3.0 4/05/88 4/06/88
3.0
8.0

5.0 4/05/88 4/06/68
5.0
7.5

3.0 4/04/83 4/06/66
3.0
7.0

3.0 4/04/86 4/06/68
8.0
8.0

I X
I X I

X

X X I X

X X X I

I I X X

X I X X

I X I X

I X X X

X X X X

X I X X

I X X X

0 - 1 . 5 3/25/88 3/25/BB X
0 - 1 . 5 X X
0 - 1 . 5 X X
0 - 1 . 5 X X
0 - 1 . 5 X X

BS = BAG SAMPLE
TP = TEST PIT
ND = NUCLEAR OENSITV TEST LOCATION



Table 2
SAMPLE IDENTIFICATION MATRIX—SOIL SAMPLES CHEMICAL ANALYSIS

NSL/ECC

Sample Depth
Number Location (ft)

ECCSB01-01 ECCSB01 0-11
ECCSB01-02 ECCSB01 0-11
ECCSB01-03 ECCSB01 11-13
ECCSB01-04 ECCSB01 13-15
ECCSB01-07 ECCSB01 19-21
ECC -DM
ECCSB02-06 ECCSB02 10-12
ECCSB02-08 ECCSB02 14-16
ECCSB03-06 ECCSB03 10-12
ECCSBOS-15 ECCSB05 28-30
ECCSB06-13 ECCSB06 24-26
ECCSB06-20 ECCSB06 38-40
ECCSB07-13 ECCSB07 24-26
ECCSB08-01 ECCSB08 0-2
ECCSB08-05 ECCSB08 8-10
ECCSB09-06 ECCSB09 10-12
ECCSB10-07 ECCSB10 12-14
ECCSB11-07 ECCSB11 12-14
ECCSB12-03 ECCSB12 4-6
ECCSB13-09/10 ECCSB13 16-20
ECCSB14-01 ECCSB14 8-10
ECCSB14-02 ECCSB14 18-20
ECCSB15-03 ECCSB15 22-24
ECCSB15A-04 ECCSB15A 6-8
ECCSB16-11 ECCSB16 20-22 .
ECCSB18-14 ECCSB18 26-28
ECCSB18A-02 ECCSB18A 2-4
ECCSB18A-03 ECCSB18A 4-6
ECCSB18A-04 ECCSB18A 6-8
ECCSB18A-05 ECCSB18A 8-10
ECCSB18A-06 ECCSB18A 10-12
ECCSB18B-26/28 ECCSB18B 26-28
ECCSB18B-28/30 ECCSB18B 28-30
ECCSB19-13 ECCSB19 24-26
ECCSB20-13 ECCSB20 24-26
ECCSB21-06 ECCSB21 10-12
ECCSB21-08 ECCSB21 14-16
ECCSB21-11 ECCSB21 20-22
ECCSB23-07 ECCSB23 12-14
ECCSB23-10 ECCSB23 18-20
ECCFB01

DM = Drilling Mud
SB = Soil Boring Location
FB = Field Blank

AMAN a American Analytical and Technologies,
ALI = Associated Laboratories, Inc., CA
CAMBR = Cambridge Analytical Associates, MA
CENTO = Century Laboratories, Inc., NJ
CLAYT = Clayton Environmental Consultants, MI
DATAC = Datachem, OT
HAZLE = Hazleton Laboratories, WI
USTES = U.S. Testing Co., Inc., NJ

Collection
Date

4-19-88
4-19-88
4-19-88
4-19-88
4-20-88
4-19-88
4-16-38
4-16-88
4-05-88
4-13-88
4-12-88
4-12-88
4-12-88
4-12-88
4-12-88
4-17-88
4-13-88
4-05-88
4-07-88
4-11-88
4-08-88
4-08-88
4-07-88
4-19-88
4-15-88
4-14-88
4-19-88
4-19-88
4-19-88
4-19-88
4-19-88
4-18-88
4-18-88
4-15-88
4-15-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-16-88

OK

Shipment
Date

04-19-88
04-19-88
04-19-88
04-20-88
04-20-88
04-20-88
04-18-88
04-18-88
04-06-88
04-14-88
04-13-88
04-13-88
04-12-88
04-12-88
04-12-88
04-18-88
04-13-88
04-06-88
04-07-88
04-12-88
04-11-88
04-11-88
04-07-88
04-19-88
04-15-88
04-14-88
04-19-88
04-19-88
04-19-88
04-19-88
04-19-88
04-18-88
04-18-88
04-15-88
04-15-88
04-28-88
04-28-88
04-28-88
04-28-88
04-28-88
04-18-88

Laboratory
Organics Metals

CLAYT
CLAYT
CLAYT
CLAYT
CLAYT
CLAYT
HAZLE
HAZLE
AMAN
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
HAZLE
AMAN
AMAN
HAZLE
HAZLE
HAZLE
AMAN
CLAYT
HAZLE
HAZLE
CLAYT
CLAYT
CLAYT
CLAYT
CLAYT
HAZLE
HAZLE
HAZLE
HAZLE
TJSTES
USTES
USTES
USTES
USTES
HAZLE

DATAC

DATAC
DATAC
DATAC

CAMBR
CAMBR

ALI
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR
CAMBR

ALI
ALI
CAMBR
CAMBR
CAMBR
ALI

CAMBR
CAMBR

DATAC

DATAC

CAMBR
CAMBR
CAMBR
CENTR
CENTR
CENTR
CENTR
CENTR
CAMBR

GLT592/38
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Appendix E. Each sample was chosen to represent a portion
of the hydrogeologic system to better define the extent of
contamination. Most samples were taken from the uppermost
sand and gravel unit underlying the ECC site. Results of
the chemical analyses are presented in Appendix F.

HYDROGEOLOGICAL INVESTIGATION

WELL INSTALLATION

Piezometers or monitoring wells were installed at each of the
three study areas. Although construction methods were iden-
tical, piezometers were installed for use as groundwater
level indicators, and monitoring wells were installed to be
used to sample groundwater for chemical analysis. Locations
of all wells are shown in Figures 3 through 5. Both types
of wells were placed in borings drilled using either hollow-
stem auger or casing advancer methods. Wells were constructed
of 2-inch Schedule 40 PVC threaded standpipe and screen lengths,
Screen slot size was 0.02 inch.

A washed silica sand (No. 5) filter pack was placed in the
annular space across from the entire screened interval to a
height 1 to 2 feet above the top of the screened interval.
The level of the filter pack was sounded continuously using
a weighted measuring tape to ensure continuous placement.
The natural formation was allowed to collapse around well
screens in areas of flowing sand to form a natural filter
pack. The natural formation was also allowed to collapse 1
to 2 feet above the top of the well screen.

A thickened bentonite slurry seal was placed above the filter
pack in the annular space with a tremie pipe. The seal was
approximately 2 feet thick to isolate the screened zone. A
cement-bentonite grout was placed above the seal in the
annular space to the ground surface.

A concrete pad was constructed around each monitoring well
standpipe. A 5-foot-long, 6-inch-square locking protective
standpipe was installed over each monitoring well. Three
protective guardposts were installed around wells considered
to be in areas susceptible to vehicle traffic. Specific well
construction details are presented in Figure 6 and in the
appropriate soil boring logs (Appendix A). Wells were
developed by pumping until discharge water was clear.
Fifty-five to 100 gallons were removed from each well.
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A
B
C
D
E
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NSLSBP100

923.4
921.3
900.8
897.8
894.3
884.3

NSLSBP102

A
B
C
D
E
F

NSLSBP118

882.8
880.8
866.8
864.8
863.8
858.8

ECCMW14"

880.A
B 878
C 868
D 866
E 863

A
B
C
D
E
F

853.7

ECCMW19B

880.3
877.6
863.1
861.1
858.4
848.4

Now:
a

932.1
930.3
920.3
917.3
915.3
905.3

NSLSBP119

882.
879.
865.
863,
862,
857.7

ECCMW15

880. 3
878.8
868.8
866.8
864.8
859.8

ECCMW20

876
874
865
863
861
846.1

NSLSBP104

918.2
915.9
904.9
902.9
898.9
888.9

NSLSBP122

NSLSBP108 NSLSBP111

877.9
876.2
870.2
868.2
866.1
861.1

ECCMW16

881.0
878.6
873.6
871.6
869.6
864.6

ECCMW21

882.6
879.8
865.8
863.6
B62.8
847.8

932.4
929.3
908.3
906.3
904.3
894.3

NSLSBP124

880.
878.
872,
870,
868,
863.7

ECCMW17

883.0
880.8
873.8
871.8
869.8
864.8

ECCMW22"

875.7
873.4
858.4
856.4
853.4
843.4

Elevation estimated using nearby soil bonny elevation

' Pump test well was constructed of 4" diameter PVC rathei Ihjn 2"

923.6
921.6
907.1
905.1
903.1
893.1

ECCMW12

NSLSBP117

886.6
886.0
847
845
844
842

ECCMW13

885.
883.
882.
881.
873,
868.3

ECCMW18

879.9
877.2
866.5
864.5
862.2

883.3
880.2
878.2
877.2
876.2
866.2

ECCMW19A

879.9
877,
873,

857.2

871.8
871.1
867.6

ECCMW23 PUMP TEST WELL

(Surface elevution
not available)

878.4
875.6
866.6
864.6
862.6
852.6

FIGURES
MONITORING AND OBSERVATION WELL
CONSTRUCTION DIAGRAM
NSL/ECC TECH MEMO
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Piezometers

Five piezometers were placed in the borrow area. Well
screens were placed in a hard clayey/silty material in order
to obtain water level measurements to define excavation
design. Water levels in the borrow area are listed in
Table 3.

Five piezometers were also placed along the alignment of the
interceptor trench to obtain piezometric information
(Figure 4). Most of the piezometers in the trench area were
placed in fractured clay tills at a shallow depth (less than
40 feet), if possible, within a sandy zone. Piezometer
construction details are shown in Figure 6.

Monitoring Wells

Thirteen monitoring wells were installed in the area south
of the ECC site. The soil boring program delineated the
horizontal and vertical limits of the sand and gravel unit
that occur downgradient from the site. Monitoring wells
were placed where a sufficient amount of sand and/or gravel
was found during soil boring and where the wells would
probably be downgradient of contaminated zones. Wells were
placed approximately 10 feet upgradient of existing soil
borings. Soil boring profiles including HNu screening
results were constructed in the field. The distribution of
HNu readings in these profiles were sometimes used to deter-
mine the screen length for the monitoring well. Depth
intervals from which high HNu readings were recorded were
screened to sample the groundwater from a region of possible
high organic contamination. Most well screens were seated
at the interface between the sand and gravel aquifer and the
underlying confining glacial till.

Monitoring well ECCMW19B was placed 7 to 10 feet upgradient
of ECCSB18. Contaminated material was not encountered during
soil boring, but was encountered at the monitoring well
location. High HNu readings were recorded in the breathing
zone when a depth of approximately 3 feet was reached.
Level B health and safety personal protection equipment was
used for the rest of the well installation.

The well screen for ECCMW19A was placed across a shallow
6-inch sandy zone in the mostly silty material. The silty



Well Mo.

NSLSBP100

NSLSBP102

NSLSBP104

NSLSBP108

NSLSBP111

NSLSBP117
NSLSBP118
NSLSBP119
NSLSBP122
NSLSBP124
ECCMW12
ECCMW13
ECCMW14
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMW20
ECCMW21
ECCMW22
ECCMW23
Pump test well
ECCMW1A
ECCMW2A
ECCMW3A
ECCMW8A
ECCMW10A
ECCMW11A
NSLMW8S
NSLMW9S
NSLMW10S
KSLMW11S
NSLMW12
NSLMW13
NSLMW14
NSLMW15
NSLMW16
NSLMW18

Date
Recorded

3-25-88
3-28-88
5-02-88

3-25-88
3-28-88
5-02-88

3-25-88
3-28-88
5-02-88

3-25-88
3-28-88
5-02-88

3-28-88
5-02-88

5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
4-29-88

. 4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
4-29-88
5-02-88
4-29-88
5-02-88
4-29-88
4-29-88
4-29-88
4-29-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
5-02-88
4-29-88
5-02-88

SBP = Soil Boring Piezometer
MW » Monitoring Well

Approximate elevations

GLT592/40

Table 3
GROUNDWATER ELEVATIONS

NSL/ECC

Top of Casing
(TOC) Elevation

(ft, USD

923.4

932.1

918.2

932.4

923.6

886.6
882.8
882.7
877.9
880.3
885.5
883.3a
880.9a

880.3
881.0
883.0
879.9
879.9
880.3
876.5
882.
875.7a

878.4*
888.4a

888.5*
877.0*
884.5*
880.6*
885.2s

881.7*
887.9*
88b.6a

897.7*
874.1*
876.7*
877.9*
886.3*
912.9*
887.2*

Depth to
Water, Ft
Below TOC

14.
14.
14.

7.1
7.3
8.81

6.4
6.1
8.05

9.3
8.9
10.2

7.9
9.1

5.2
5.4
2.1
5.4
5.8
2.48
.70
.40
.60
.51
.65
.34

8.85
8.95
7.99
6.63
7.35
8.05
6.5
9.97
8.5
b.86
5.99
8.43
7.94
8.5

11.85
5.45
4.15
4.3
5.75
5.9
5.6
9.4
7.72
7.90

Water Level
Elevation
(ft, MSL)

909.2
909.2
909.3

925.0
924.8
923.3

911.8
912.1
910.2

923.1
923.5
922.2

915.7
914.5

881.
877,
880.
872.
874.
883.
873.6,
875.52

875.7
873.5
875.4
872.6
871.1
871.4
868.5
876.Oa
868.4a

871.9a

878.4a

880.Oa

871.la

878.5a

872.2a

877.3a

873.2a

876.0,
880.2!
893.6a

869.8a

871.Of
872.O3

880.7a

903.5a

879.5a

879.3a
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zone was found to be contaminated during placement of moni-
toring well ECCMW19B.

Pump Test Well

A 4-inch PVC test well was installed next to soil boring
ECCSB10. The well was installed to enable a pump test to be
completed to determine hydraulic properties of the sand and
gravel unit underlying the ECC site and the southwest portion
of the NSL site. Well construction was similar in all
respects to construction for the monitoring wells and
piezometers. A 10-foot screen was placed at the base of the
aquifer. The pump test was not completed during this field
effort.

WATER LEVEL MEASUREMENTS

After wells were developed, water levels were measured using
a "popper" (sounding device) attached to a measuring tape.
All measurements were made from the top of the well casing.
See Table 3 for water level measurements.

GROUNDWATER SAMPLING

Thirteen completed monitoring wells were sampled for metals,
volatile and semivolatile organic compounds, and conven-
tional parameters to define the extent of groundwater con-
tamination south of the ECC site. The sump barrel on the
concrete pad was also sampled. Well ECCMW1A, constructed
upgradient of the ECC site in 1983, was sampled as a back-
ground well. Water used in the drilling operations was also
analyzed to check if any contaminants were added during
drilling. Sampling took place on April 27, April 28, and
May 3, 1988; see Figure 7 for sampling locations.

A 4-foot-long, 2-inch-diameter stainless steel bailer was
used to purge the wells. The standing volume of water in
each well was calculated based on the total depth of the
well and the depth to water surface in the well. At least
five well volumes were purged. In many wells, the water was
still turbid after removing more than five well volumes.
Calculated purge volumes, water clarity, and actual well
volumes purged are presented in Table 4. The sump barrel
was not purged before sampling. Samples for metals,
volatile and semivolatile organic compounds, and conventional
parameter analyses were collected with the stainless steel
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Table 4
PURGE VOLUMES AND
WATER CLARITY

NSL/ECC

Well No.

ECCMW1A
ECCMW12
ECCMW13
ECCMW14
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMW20
ECCMW21
ECCMW22
ECCMW23
Sump barrel

Well
Volume
(gallons)

3.2
2.6
1.2
3.3
2.5
1.4
1.7
2.4
0.5
3.7
3.6
4.4
3.7
3.2

Water
Clarity

Clear
Very turbid

NR
NR

Very turbid
Very turbid
Very turbid
Very turbid
Very turbid

Clear
NR

Turbid
Turbid
Turbid

Slightly turbid

Actual
Purge
Volume
(gallons)

16
25
10
20
25
20
20
18
10
30
20
30
22
20

MW = Monitoring Well
NR = Not recorded

GLT592/41
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bailer and poured into containers provided through the
U.S. EPA bottle repository. Field measurements of tem-
perature, pH, and specific conductivity were made for each
sample (see Table 5).

All samples collected were placed on ice immediately after
collection to maintain a temperature of approximately 4°C.
One sample fraction for metal analysis was filtered through
a 0.45-um filter immediately after collection. Sample frac-
tions for metals were preserved with nitric acid to a pH of
less than 2. Samples for chemical oxygen demand and ammonia
analysis were preserved with sulfuric acid to a pH of less
than 2. Samples were packed according to U.S. EPA laboratory
program protocol and shipped to the assigned contract labora-
tory (Table 6). Target compound list compounds that were
analyzed for are presented in Appendix E. The results of
groundwater chemical analyses results are presented in
Appendix F.

The stainless steel bailer was decontaminated by scrubbing
with a 10 percent methanol solution, rinsing with distilled
water, and allowing the bailer to air dry. Purge water and
spent decontamination solutions were put into 55-gallon
drums and stored onsite. No HNu readings above background
were noted in the breathing zone. Level D protection was
used during well sampling.

AERIAL PHOTOGRAPHY, SURVEYING, AND MAPPING

The site had not been photographed or surveyed for mapping
since 1983, so both were done for the predesign. Aerial
photographs were taken on March 22, 1988 by Remote Sensing
Services Ltd. The photographs consisted of the following:

o 1 line, 4 exposures 1"=350' 60% F.O.L.
o 1 line, 4 exposures 1"=550' 60% F.O.L.
o 1 single exposure 1"=1,200'

CH2M HILL surveyed the site on April 21 through 24.

Field surveys for this project were structured to accomplish
the following: provide X, Y, and Z photo control coordinates
(horizontal and vertical values to control mapping); tie to
old mapping control points to establish a relationship
between old and new mapping control; tie to National geodetic
control to provide state plane coordinates and elevations



Table 5
MONITORING WELL FIELD PARAMETERS

NSL/ECC

Specific
Conductivity

Sample
Number

ECCMW1A
ECCMW12
ECCMW13
ECCMW14
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMW20
ECCMW21
ECCMW22
ECCMW23
Sump Barrel

Date

4-27-88
4-28-88
4-28-88
4-28-88
4-27-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-27-88
4-27-88
5-03-88
5-03-88
4-28-88

Temperature
(°C)

9.2
15
9.5
10
,9
7
8
8
11
11
7
9
14
15
12

PH
(su)

9.02
7.66
7.03
7.53
7.59
7.26
NR
7.60
7.21
7.55
7.64
7.69
7.34
7.28
7.71

(umhos/cm
at 25°C)

658
750
1,304
786
721
1,172
833
856
833
653
1,172
662
962
1,563
351

NR = Not Recorded

GLT592/37



Table 6
SAMPLE IDENTIFICATION MATRIX—MONITORING WELLS

NSL/ECC

Shipment
Date

4-25-88
4-27-88
4-28-88
4-28-88
4-28-88
4-28-88
4-28-88
4-27-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-27-88
4-27-88
5-03-88
5-03-88
5-03-88
5-03-88
4-28-88
4-28-88
4-27-88
4-28-88

SUMP = Sump Barrel
DW = Drillers' Water
MW = Monitoring Well
USTES = U.S. Testing Co., Inc., NJ
CENTR = Century Laboratories, Inc., NJ
S3 = S-Cubed, CA
EEE = Energy and Environmental Engineering, MA
ISBH = Indiana State Board of Health
ECCMW13D was a duplicate of ECCMW13
ECCMW14D was a duplicate of ECCMW14
ECCMW22D was a duplicate of ECCMW22
ECCMW96, ECCMW98, and ECCMW99 were field blanks
ECCMW97 was a trip blank

Sample
Number

ECCDW01
ECCMW1A
ECCMW12
ECCMW13
ECCMW13D
ECCMW14
ECCMW14D
ECCMW15
ECCMW16
ECCMW17
ECCMW18
ECCMW19A
ECCMW19B
ECCMW20
ECCMW21
ECCMW22
ECCMW22D
ECCMW23
ECCMW96
ECCMW97
ECCMW98
ECCMW99
ECCSUMP01

Collection
Date

4-25-88
4-27-88
4-28-88
4-28-88
4-28-88
4-28-88
4-28-88
4-27-88
4-27-88
4-27-88
4-27-88
4-28-88
4-28-88
4-27-88
4-27-88
5-03-88
5-03-88
5-03-88
5-03-88
4-28-88
4-28-88
4-27-88
4-28-88

Laboratory
Organic Metals

USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
USTES
S3
S3
S3
S3
USTES
USTES
USTES
USTES

CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
CENTR
EEE
EEE
EEE
EEE

CENTR
CENTR
CENTR

Conventional
Parameters

ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH
ISBH

ISBH
ISBH
ISBH

GLT592/39
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based on sea level datum; tie to 1/4 section corners adjacent
to the project site; and provide field surveys of X, Y, and
Z values for all exploration locations such as borings, tests
pits, and wells.

The surveys outlined above were accomplished with conventional
differential levels and with a Wild DI 1000 total station.

CH2M HILL mapped the area to provide a 1"=50' scale design
map with 1-foot contours. Site maps are shown in Figures 3
to 5. The information on the map will be used in the pre-
design report and updated as necessary for design. Engi-
neering design and graphics data bases were created during
the mapping process. These computer data bases were used to
generate a variety of work products and design exhibits.

DECONTAMINATION PRACTICES

HEAVY EQUIPMENT

All heavy equipment used during soil boring and well instal-
lation (e.g., drill rig, augers, tools) was decontaminated
between locations in the interceptor trench and ECC areas.
A high pressure steam cleaner was used on the equipment at
an onsite decontamination pad. The pad consisted of an
earthen depression graded to a collection sump and lined
with 30-mil PVC. Water was collected in the sump during
decontamination activities and contained in 55-gallon drums
for later disposal.

SOIL SAMPLING EQUIPMENT

The split-barrel sampler and all sampling utensils were
decontaminated between each use by washing with a trisodium
phosphate and tap water solution, rinsing with tap water,
washing with a 10 percent methanol and deionized water
solution, rinsing with deionized water, and air drying.
Decontamination water was collected in 55-gallon drums for
disposal.

INTERPRETATION OF RESULTS

GEOTECHNICAL CONSIDERATIONS

Borings, test pits, and CPT data were used to collect
geotechnical information for future use in design. Econom-
ical landfill cover design involves matching the design
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requirements with available soil properties. Typical prop-
erty requirements have been assumed in evaluating materials
for use in construction. These requirements may be modified
during final design.

Multilayered Cap

The purpose of a cap or final cover is to minimize leaching
of the soil or landfill contaminants to the groundwater.
Figure 8 depicts a typical multilayered cover system. The
actual properties needed for each layer depend on precipi-
tation, slope steepness, permeability of the topsoil layer,
type of barrier layer, frost depth, and past or future use
of the area. Descriptions of the physical soil properties,
and applicable Resource Conservation and Recovery Act (RCRA)
guidance specifications for the layers shown are presented
below.

Topsoil. An organic-rich soil cover is required on the
landfill cap to support vegetation that will minimize
erosion and preserve slope stability. The final top slope
of the cover should be 3 to 5 percent after allowing for
settling and subsidence. Sideslopes steeper than 5 percent
should be protected so that erosion is less than 2 ton/acre
as calculated using the U.S. Department of Agriculture Uni-
versal Soil Loss Equation. The state of Indiana recommends
a final top slope of 4 percent and sideslopes not steeper
than 25 percent.

Fill Layer. The fill layer beneath the topsoil may consist
of sand, silty sand, silt, or silty gravel. It should be
compatible with the overlying topsoil and the underlying
drainage layer. Topsoil should not be able to migrate into
the fill layer and the fill layer should not be able to
migrate into the underlying drainage layer. The importance
of the coefficient of permeability of fill material will
vary depending on the total cover system.

The fill layer protects the barrier layer from root and
freeze/thaw damage. Its thickness will depend on the needs
of the other layers. If a total of 18 inches of moisture-
holding soil is needed to support vegetation and 6 inches of
topsoil is to be used, then 12 inches of fill is necessary.
If the frost depth is 30 inches and the drainage layer is
12 inches thick, then the fill and topsoil layer should be a
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however, in one boring, layers consisting of mostly sand
were as much as 9 feet thick starting at the ground surface.
Sandy soils are identified on the soil boring logs (Appen-
dix A). Based on the conditions encountered and typical
construction requirements for pipe installation, it appears
that a groundwater interceptor trench can be constructed in
this area. Final design of the interceptor trench may need
to include a stability analysis of the trench walls and con-
sider a method for controlling groundwater.

HYDROGEOLOGY

ECC Site

Soil borings were drilled at locations shown in Figure 9 to
delineate the stratigraphy of the ECC site. Soil boring
information was used to plot the cross section location map
(Figure 10) and geologic cross sections (Figure 11A-G). The
stratigraphy of unconsolidated deposits in the vicinity of
ECC has been interpreted to include five basic units that
delineate shallow groundwater flow.

1. A surficial fill unit made up of varied silt, sand, and
gravel debris. Natural materials are found at the
ground surface where this unit is not present.

2. Recent (post-glacial) alluvial deposits—consisting
primarily of silt and clay with minor sand .lenses and
natural organic debris. These materials may be
transitional with underlying reworked colluvial deposits,
The alluvium is generally a brown or orangish-brown
oxidized color.

3. Mixed fluvial/colluvial deposits—probably formed as
immediate post-glacial deposits—consist of poor- to
well-graded silts, sands, and angular to subangular
gravels. Alternate layers of varying materials ranging
up to 6 inches thick in a 2-foot-long soil sample are
common.

4. Glacial basal or lodgement till—consisting primarily
of homogenous, very hard clays and silts with some
embedded coarse particles. The till is fractured with
fractures generally ranging in width from one sand
grain's diameter to approximately 1 inch. The fractures
have been infilled with fine to medium grained sand.
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total of 18 inches thick to prevent frost damage to the bar-
rier layer.

Upper Filter Layer. A filter layer may be needed to prevent
clogging of the underlying drainage layer by migration of
soil from the overlying fill layer. A specific filter layer
may not be required if the gradation of the drainage layer
prevents clogging. The filter can be either soil or
geotextile.

Drainage Layer. The drainage layer is needed to enable water
to flow freely in a lateral direction, thereby minimizing
head on and flow through the low permeability layer. Typical
drainage material consists of clean, free draining sand and
gravel with a high internal friction angle to resist sliding.
RCRA requirements state that the drainage layer should have
a hydraulic conductivity of not less than 1 x 10~ cm/s and
that the final bottom slope should be at least 2 percent
after allowing for settling and subsidence.

Barrier Layer. The purpose of the barrier layer is to reduce
infiltration, thereby minimizing leachate production and
potential groundwater contamination. Typically, a soil bar-
rier layer may consist of clay, silty clay, or clayey silt.
The suitability of the barrier soil depends primarily on its
permeability, which is in turn related to particle size and
distribution and the amount of clay particles in the material,
To prevent a "bathtub effect," RCRA requirements state that
the landfill cover must be no more permeable than the most
impermeable component of the liner system, or in this case
of the underlying soils. If natural deposits of suitable
materials are not locally available, imported soil and
bentonite may be mixed to produce a final material with the
required properties. RCRA also specifies that the barrier
layer be wholly below the average depth of frost penetration.

Soil plasticity and moisture content affect the performance
of the barrier layer. For example, a highly plastic soil,
although difficult to work with, is less likely to develop
fissures and cracks due to subsidence that would otherwise
reduce the overall effectiveness of the layer. The moisture
content of the soil is an important consideration regarding
the constructibility of the barrier layer. The moisture
content must be such that the required compaction can be
attained. During construction, the soil must be at or above



TECHNICAL MEMORANDUM DRAFT
Page 15
November 9, 1988
GL064641.F1

optimum moisture to produce a dense, compacted, homogeneous
layer of soil.

Lower Filter Layer. A lower geotextile filter layer may be
needed to prevent clogging of the underlying gas collection
layer by infiltration of the overlying barrier layer.

Gas Collection Layer. A gas collection layer or venting
system will be needed to intercept gas produced by the
waste, thereby relieving pressure from gas that might
otherwise build up beneath the barrier layer. Typical gas
collection layers consist of clean, free-draining sand or
gravel. Gas venting wells may be required. The specific
design of the gas collection system will depend on the
estimated amount of gas production. A gas collection layer
will not be required over the ECC site or outside of the
leachate collection system.

Material Estimates

The final configuration of the NSL/ECC cover will not be
determined until all design elements have been considered.
However, the necessary materials can still be estimated
based on thicknesses assumed in the conceptual model
(Figure 8). The estimates were calculated assuming a
combined site area of 77 acres. The calculated quantities
are summarized in Table 7.

Estimates for sideslope and crown fill may change substan-
tially. The final shape of the cover will have a marked ef-
fect on the fill requirements. Future activities at the
landfill may also alter the estimated fill requirements.
However, the estimated quantities for the various layers
that comprise the cap are not likely to change significantly
as long as the area to be capped remains essentially the
same.

Borrow Area

Surface and subsurface soil investigations completed in the
proposed onsite borrow area consisted of 12 soil borings,
10 test pits, and 10 CPT soundings. The purpose of the
investigation was to determine the suitability of onsite
soils for use in the final cover. Soils in the borrow area
were tested for a variety of physical parameters, including
Atterberg limits, grain-size distribution, moisture content,



Table 7
ESTIMATED MATERIAL QUANTITIES FOR CAP

NSL/ECC

Layer Thickness

4:1 Sideslope
3% Crown
6% Crown

Fill;
Fill:
Fill
Fill
Top Soil
Filter Layer
Drainage Layer
Barrier Layer
Filter Layer
Gas Collection Layer

1.5 feet
0.5 foot

1 foot
2 feet

1 foot

Amount

72,000
34,100
132,000
124,000
62,000
373,000
124,000
248,000
373,000
124,000

Units

cu yd
cu yd
cu yd
cu yd
cu yd
sq yd
cu yd
cu yd
sq yd
cu yd
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maximum dry density, and permeability. The results of those
analyses are summarized in Table 8.

Using the Unified Soil Classification System, most of the
soil samples analyzed plotted as silty clay (CL-ML). The
CL-ML classification is based on grain-size distribution
(>50 percent, by weight, of the samples passing a No. 200
sieve) and Atterberg limits (liquid limit between 10 and 28
and plastic index between 4 and 7). Borrow area soils with
the CL-ML classification range from silty clays to sandy
silty clays. The few samples that plotted as clay (CL) have
a plasticity index between 8 and 13 and consist of clays to
sandy clays.

The soils designated as CL-ML and CL are of low plasticity,
which makes them more susceptible to cracking as a result of
differential settlement of the landfill. Cracking could
reduce the effectiveness of the material as a barrier layer.
This characteristic requires further consideration during
design.

The natural moisture content of the borrow area soils range
from 6.8 to 29 percent, with most of the samples falling
between 10 and 14 percent natural moisture. These moisture
contents are slightly wetter than optimum moisture for the
Modified Proctor compactive effort (see compaction curves,
Appendix D).

An important physical characteristic of the borrow area soil
is the coefficient of permeability. With the exception of
NSLSB-103, sample BS-1, the permeability of the tested soil
samples falls between 7.4 x 10~ and 6.8 x 10~ cm/si6 The
permeability of NSLSB-103, sample BS-1, was 1.6 x 1'0~ .
These permeabilities are for remolded soil samples and may
not reflect the permeabilities of the in situ soils beneath
the combined NSL/ECC site. The permeability required for
cap construction has not yet been clearly identified and
must be determined for design to proceed.

Sandy soils in the borrow area plot as clayey silty sand
(SC-SM), clayey sand (SC), or well graded sand with silt
(SW-SM) (Table 8). Examination of the soil boring logs
(Appendix A) and CPT logs (Appendix C) indicates that sandy
soils are found in thin seams and generally comprise less
than 5 percent of the total soils sampled in the borrow
area. The exceptions to this are soil borings NSLSB-104,
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Table 6 (Page I of 2)
PHYSICAL ANALYSIS OF BORROW AREA SOIL SAMPLES

NSL/ECC

lest Pit/
Boring No. Saiple No.

NSLSB-100

NSLSB-101

NSLSB-102

NSLSB-103

NSLSB-104

NSLSB-105

NSLSB-lOt

NSLSB-107

NSLSB- 10B

NSLSB-109

NSL SB- 110

NSLSB- 111

NSL-IP-100

S-J
5-9

S-3
5-6

5-5

B5-1
BS-1D
S-4
S-fl

S-J
5-6
S-B

BS-1
BS-1D
S-2
5-5
S-B
S-B

S-3

S-4
5-9

5-2
5-9

S-4

5-6
S-B

5-10
B5-1
BS-1D

6-1
6-2

B

Depth

5.0
20.0 -

5.0
12.5 -

10.0 -

0 -
0 -

8.5 -
IB. 5 -

6.0
13.5 -
18.5 -

0
0

3.5
11.0 -
18.5 -
18.5 -

6.0

7.5
20 -

2.5
20.0 -

7.5

13.5 -
18.5 -

23.5 -
0
0

I t t )

- 7.0
21.5

- 7.0
14.5

12.0

15.0
15.0
10.5
20.5

- 8.0
15.5
20.5

- 25
- 25

- 5.5
13.0
20.5
20.5

- B.O

- 9.5
21.5

- 4.5
21.5

- 9.5

15.5
20.5

24.5
- 15
- 15

3.6
7.6
3.6

la)
uses
CL-BL
CL-IIL

CL-BL
SC-SH

CL-NL

CL-IIL
CL-BL
sc-si
CL-NL
CL-NL
cl-il
CL-NL

CL-NL
CL-NL
cl-.l
SC-SH
CL-NL
CL-NL

CL-BL

CL-BL
CL-HL

CL-HL
SC

CL-HL

SC-SH
SH-SH

S«
CL
CL

CL-BL

Natural
Hoisture
Content!!

12.6
6.6

18.7
11.2

10.6

12.2
8.3

8.9

12.1
6.B

10.8

11.2
9.9

10.9
10.1
11.0

10.9

12.0
8.7

11.6
11.3

12.4

10.7
13.9

16.9
13.6
11.7

12.1
11.9
9.2

At te rderg Lints

) LL

21
17

22
19

18

21

IB

20
17
17

22

22
14

16

18

19
19

22
24

20

IB

28

22

PL

14
13

16
13

13

14

12

15
12
12

15

14
10

12

11

12
13

15
13

15

12

18

15

PI

7
4

6
6

5

7

6

5
5
5

7

8
4

4

7

7
6

7
11

5

6

10

7

P200IZI

55
55

82
33

57

56

40
55

55

52

56

45
57

56

56
53

56
49

50

47
10

13
63

64

.3

.3

.7

.7

.7

.1

.8

.4

.5

.4

.0

.1

.8

.1

.0

.9

.9

.6

.9

.0

.6

.0

.0

.1

lUniui - Coef f i c ien t of
Dry Density Peneability
l lb/cu f t l P r o c t o r f Z l lci\s)

136.1
94.7 1.6E-6

4

135.8
95.0 7.0 » 10E-B

131.9
94.6 7.3 > 10E-9

135.5

94.6 6.5 I 10E-9

la) Upper case syibols denote that the classification is based on laboratory tests.
Lover case syibols denote that the classification is cased on field identification.
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table 6 (Paof ? of ?!
PHYSICAL ANALYSIS Of BORRON AREA SOIL SAMPLES

NSL/ECC

lest Pi t /
Boring No.

NSL-1P-101

NSL-TP-102

NSL-IP-103

NSL -FP- 1 04

NSL-TP-105

NSL-TP-106

NSL-1P-107

NSL -IP- 108

NSL-TP-109

Saiple No.

6-1
6-2

B

6-1
6-2
6

6-1
6-2

6

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

B

6-1
6-2

6

Depth I f t l

4.0
5.6
5.6

3.0
8.0
7.5

4.0
9.0
4.0

5.0
9.3
5.0

4.0
6.7
4.5

3.0
8.0
3.0

5.0
7.5
5.0

3.0
7.0
3.0

3.0
6.0
6.0

i , ilal
uses

CL-HL

CL-HL

CL-HL

CL-HL

CL-HL

CL

CL-HL

CL-NL

CL

Natural
Hoisture
Contentlll

21.0
11.4
10.6

24. B
13.1
11.1

13.7
10.7
10.8

14.8
11.9
11.2

11.7
16.1
11.5

16.4
17 .4
11.9

12.1
10.9
10.6

25.4
22.3
11.4

29.0
13.0
11.4

LL

21

19

20

21

21

27

19

22

23

Atterberg Lints

PL PI P200II)

15 6 59.8

13 6 57.3

14 6 57.1

13 8 60.1

15 6 56.3

14 13 55.2

13 fc 57.8

15 7 55.3

15 8 58.4

fliUIIlt

Dry Density
l lb /cu f t )

136.7

132.9

134.7

132.7

132.9

129.6

132.9

130.1

134.6

Coef f ic ient of
Permeabi l i ty

Proctorl l) Ui\sl

95.0 1.8 > 10E-6

95.5 1.3 » 10E-B

95.2 1.4 I 10E-B

94.9 1.1 » 10E-8

94. B 2.6 » 10E-8

94.9 7.4 » 10E-8

95.4 9.5 x 10E-9

95.5 6.8 K 10E-9

94.5 1.3 » 10E-8

la) Upper case sytbols denote that the classification is based on laboratory tests.
Loner case syibols denote that the classification is based on field identification.
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NSLSB-110, and NSLSB-111, which contained approximately
12.5 percent, 50 percent, and 8 percent sandy soil.

Although the borrow area soils were investigated primarily
to determine their usefulness in a barrier layer, some of
the material may be used for other parts of the cap. The
grain-size distribution tables in Appendix D indicate that
none of the sampled soils are clean enough to be used as a
drainage layer. However, most of the tested sandy material
has a silty or clayey component, making it potentially suit-
able for use in the fill layer. Since the barrier layer
will be constructed first, soil that is encountered during
excavation that is suitable as fill material can be stock-
piled for future use in the fill layer.

The surface area of the borrow area is approximately 40 acres,
On average, therefore, 4 feet of silty clay from the borrow
area will be required to construct a 2-foot-thick barrier
layer on the combined NSL/ECC site.

In summary, there appears to be a sufficient supply of soil
in the borrow area to be used as a barrier layer. It is also
possible that borrow area soil may be used as additional
fill or cover material. The soil appears to be of suffi-
cient quality to enable construction of a RCRA compliant
cap.

Groundwater Interceptor Trench

Surface and subsurface investigations along the alignment of
the interceptor trench consisted of 10 soil borings and
20 CPT soundings. Three test pits were also excavated along
Finley Creek. The soils in the area were tested for Atter-
berg limits, grain-size distribution, and natural moisture
content (Table 9).

The overall character of the fine-grained soils near the
interceptor trench are similar to the borrow area soils.
All of the soil samples analyzed plotted as either CL-ML or
CL and had a plastic index of 6 to 9. SPT blow counts indi-
cate that most of these soils are very hard.

Approximately 10 percent of the soil from each soil boring
in the interceptor trench area consisted of sandy material,
which is more than in the proposed borrow area. In general,
the sandy soils were found in thin seams «1 foot thick);



Tible 9
PHTSIC4L AHALTSIS OF INTERCEPTOR TBEHCi SOIL S4BPLSS

HSL/ECC

N a t u r a l A t t e r o e r g Lints

Boring Ho .

KSLSB-115

NSLSB-116

HSLSB-117

HSLSB-118

HSLSB-119

HSLSB-120

HSLSB-121

HSLSB-122

HSLSB-123

NSLSB-124

Saipie Ho.

S-2
S-4
S-5
S-11B
S-13

S-3
S-4
S-9
S-10

S-16,17

S-4
S-6, 7
S-8
S-ll

S-3
S-4, 5
S-9

S-13
S-14
S-14D

S-9, 10
S-ll
S-12
S-12D

S-4, 6

S-5
S-10

S-3
S-3D
S-5
S-6
S-7.8
S-13

S-4
S-6
S-9
S-10

Depth

3.5 -
8.5 -

11.0 -
2 6 . 0 -
31.0 -

( f t )

5.5
10.5
13.0
2 7 . 0
32.0

5.0 - 7.0
7.5 - 9.5

2 0 . 0 -
22.5 -

38.5 -

7.5 •
12.5 -
17.5 -
25.0 -

6.0 •
8.5 -

21.0 -

30.5 -
33 .0 -
33 .0 -

18.5 -
23.5 -
26.0 -
26.0 -

8.5 -
13.5 -
11.0 -
23.5 -

5.0 -
5.0 -

10.0 -
12.5 -
15.0 -
30.0 -

7.5 -
12.5 -
2 0 . 0 -

22.5 -

21.5
2 4 . 0

42.0

• 9.5
16.5
19.0
26.5

• 8.0
13.0
22 .0

32.5
35.0
35.0

22.2
24 .3
27.8
27.8

10.5.
15.5
13.0
25.5

6.5
6.5

11.5
14.0
19.0
31.4

8.7
13.8
20.6
23 .2

i d j n u i o h u i c

OSCS C o n t e n t f X i LL PL

cl-il 1 4 . 4
CL 21 12
cl 10.1

sc-si
sc

SI

cl-il 10.2
cl-il 7 .0
CL-BL 19 12

SI

cl-il
cl-il
CL-BL 15 11
d-il 8.5

cl 10.8
CL-BL 9.3 20 13
SI

CL 21 13
CL-BL 19 13
CL-BL 20 14

cl-il
cl-il 7.3
CL-BL 19 13
CL-HL 20 13

CL-BL 19 13

il 12.0
il

cl-il 9 .9
cl-il 8.6

cl-il 8.7
CL-BL 20 14
cl-il

SP-SB
SP-SB
cl-il 8.4
CL-HL 20 13

PI P 2 0 0 C )

9

37.8
3 7 . 7

45.9

53.1
7

19.8

57.6
4

7
12.5

8
6
6

60.7

6
7

6

25.8

43.5

6

11.1
10.3

7

(a) Upper caie syibols denote that the classification is based on laboratory tests.
Loier cast syibols denote that the classification is based on field identification.
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however, in one boring, layers consisting of mostly sand
were as much as 9 feet thick starting at the ground surface.
Sandy soils are identified on the soil boring logs (Appen-
dix A). Based on the conditions encountered and typical
construction requirements for pipe installation, it appears
that a groundwater interceptor trench can be constructed in
this area. Final design of the interceptor trench may need
to include a stability analysis of the trench walls and con-
sider a method for controlling groundwater.

HYDROGEOLOGY

ECC Site

Soil borings were drilled at locations shown in Figure 9 to
delineate the stratigraphy of the ECC site. Soil boring
information was used to plot the cross section location map
(Figure 10) and geologic cross sections (Figure 11A-G). The
stratigraphy of unconsolidated deposits in the vicinity of
ECC has been interpreted to include five basic units that
delineate shallow groundwater flow.

1. A surficial fill unit made up of varied silt, sand, and
gravel debris. Natural materials are found at the
ground surface where this unit is not present.

2. Recent (post-glacial) alluvial deposits—consisting
primarily of silt and clay with minor sand lenses and
natural organic debris. These materials may be
transitional with underlying reworked colluvial deposits,
The alluvium is generally a brown or orangish-brown
oxidized color.

3. Mixed fluvial/colluvial deposits—probably formed as
immediate post-glacial deposits—consist of poor- to
well-graded silts, sands, and angular to subangular
gravels. Alternate layers of varying materials ranging
up to 6 inches thick in a 2-foot-long soil sample are
common.

4. Glacial basal or lodgement till--consisting primarily
of homogenous, very hard clays and silts with some
embedded coarse particles. The till is fractured with
fractures generally ranging in width from one sand
grain's diameter to approximately 1 inch. The fractures
have been infilled with fine to medium grained sand.
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PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECCSB-17 SHEET \ OF 3

SOIL BORING LOG

PROJECT NSLVECC LOCATION ZionsviBei Indiana _
ELEVATION ' DRILLING CONTRACTOR ATEC Associates - "
DRILLING METHOD AND EQUIPMENT 3 1/4" HSA, Mobile Dnll 861. 24' concinnoui sulit spoon sarrmlmt. 2" OD
WATER LEVELANDOATB .

O
E

PI
II

B
E

lO
W

 
1

SU
H

E
A

C
£(

fO

START 4/S/M

SAMPLE STAMOAHOpwenwnoii

•N
IE

HV
/A

L

H/
-

-
13—

-

«/

/
V

12X4
/

f

\y&
//
16-X

_ i^io

— • 29r"

Y
25—

~

-

24-20^

26<28

28^0

(Y
CE

 
A

N
U

N
U

M
BE

R

SI

32

S3

S4

S5

36

S7

S3

S9

S10

Sll

S12

S13

S14

S15

1 1 H
EC

OV
EH

Y
(F

l)

1.2

12

13.

OJ

0.7

10

2.0

1.7

2.0

10

10

1J

10

10

TEST
floixn
r-r-r

(*»

5-2-2-3
W

2-2-1 -1
(3)

3-6-6-6
. (12)

WOH-4-2-2
(6)

2-2-2-2
(4)

6-0-11-12
(17)

5-7-9-11
(16)

11-12-15-21
(27)

11-13-13-12
(26)

11-13-16-17
(29)

11-12-14-15
(28)

15-12-14-15
(26)

12-21-23-30
(44)

16-23-36-50
(61)

1J 38-28-30-30
(58)

FINISH 4/8/M LOGGER R- Huddleston

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSfTY OR CONSISTENCY.
SOU. STRUCTURE. MtNERALOGY.
USCSGROUP SYMBOL

Brown, moist, sandv tilt (SM)
Topsou. with grass 4 roots, trace gravel ~~~

Ai above to -3'
Brown moist siltv fine <«nd (SP-SMX trace clay-
soft, loose, with root fragments

Ai above, to wet sand content (sandy silt - SM^
Coarse sjQd. it fine gravel at 5.5-4.01 (SP)

Wei, coarse imd and yrtveL trace
(SP-5M). lose, brown, very sUghtl^

Brown-black fine und (SP-SM). a
trace subrounded. Sne-otedium jn
loose, soft. wet. very slightly plaso
Wet gray medium -coarse sjui (SF
sand seam @ 10-lOJ' becomes me
loose (nonpiasdc)

Gray brown sand (SP) intSTiayered
coarse zones -6" each, race tine-n
gravel, wet. loose (nonplashc)
Gray medium-coarse sand (S A) w«
nonplasac. nonsacky, trice fine gr

silt £ cUy
r plastic

ace silt & clay
wei (<io%)r-
c.
"HoWSe

idhnt sand)f—

medium &
ledium angular

t. lOOSe,
ivei

Coarse sjod (SP) as above with fine angular
gravel -20* —

Coarse sand A fravel as above fine-medium.
angular (HNu-BG. Problem same as above)

AJ above

A^jbjjve.
(HNu-BG. Mo sand blow-in)

Ai above-bocom 2" are more den*
maou-appeais to be grading to oil-
(HNu-BG)

Coarse sjod as above to -2T. graoVi
(SP). then n sandy $dt (SM-MO «
subangular gravel from -275-28*

—

—
i with silly
liV« m«M»Ml_

• to fine sand,
'tin fine

Gray sandy silt (SM-ML) non plasoc. nonsacky_
dense. -10% fine subangular gravel with fine sax
1Jgm w->* rh*r^ ir -v'TO* ji ut*« rn • v»41o^n«h h*n«

a

11

d
Hi

COMMENTS

DEPTH OF CASING.
ORfLLING RATE.
CALLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu»BG

HNu-Bal 5 mil

HNo-0.4pnm
Drifler said that soil is so soft that
any gravel at all will Lnrubit sample—
collection A result in ooor recovery
HNwOJppra
Not enough recovery to collect
chemical sampU
HNu-OJppra —

HNu™lppm
0820 Cham. anal, sample —
ECC-SB-17-01

HNu-BG _

Sand blowing into augen - had
ID clean out augers with spoon
HNu-BG
HNu-BG Said blowing in augers-
cUtaned out augen wtih spoon-had—
to add water to put a load in the
angers-injected water 4 pulled
augers up 10 try to wash sand out —
(had a sealing T on the top auger
they washed the water through ~~

soil had - 1' of material in augen )
HNu*BG Sand was easily cleaned
out with only one spoon. Problems—
with send as above, some difficulty
advancing augen (augen were
briefly locked in sand, but driller
was aMe to spin them free & con-
tmos auger advancement) —
Sand btow-tn in augers, removed
with spoon prior ID sampling fontuu
Sand blowing in augers, cleaned OUL
of spoon. HNu»BG
Took ehcrn. anal sampie ECC-S&r?
of sands, Phys. sampie of till <§ lOlf
(TUl boundary® 27 J")
UMnwfvw* ^0 ^nrvrt^ P^V^ ^ATTrrti^ o

n

02
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PROJECT NUMBER BORING NUMBER

W64641.R3 ECCSB-17 SHEET 2 OF i

SOIL BORING LOG

PROJECT NSL/ECC " ' LOCATK3N ZionsviBe; Indiana . ;

ELEVATION - DPJLLJNG CONTRACTOR ATEC Associate* ~ . • ,
DRILLING METHOD AND EQUIPMENT 3 1/4' HSA. Mobile Drill B61. 24' connnuous split spoon Mmodnfc 2" OD
WATER LEVEL AND DATE START 4/8/88 FINISH 4/8/88 LOGGER &• Huddleston

U
tP

II
IB

tl
O

W
 

1
SU

H
FA

CE
 (

F 
0

50

-

53

SAMPLE

IN
IE

H
V

A
l

30/32

— i
1

H

— i

1
— \

i
i

i
i

.

i
'

—

__^

lY
PE

A
N

U
N

U
M

BE
R

[

S16

RE
CO

V
ER

Y
(H

)

10

STANDARD
pamwnon

TBT
MSULTJ

p-r-r
IK)

10-26-36-50
(62)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MWERALOGY.
USCS GROUP SYMBOL

silry clay (ML-CLX -10% fine subengular graveLI
Yellowish brown sjlrv.cJjyXML-CL) sticky, —
plastic, moist, slighdy stiff, trace fine gravel (<10
£ieKMU£ UJ ^ e>^ WUIW 44 ^JWJ , ^SflUlaU Jj^^Ufi9 <U

-3 1 -3 IS to lower day content sj]l (ML) __(

(race sand, trace clay, gravel -10% stiff, slightly
socky & slighdy plastic —

End SoU Boring @3r

—

^—

—

_

!•
*)

COMMENTS

DEPTH OF CASING.
ORLLMGRATE.
ORU.MGFLUIOLOSS.
TESTS AND
MSTRUMENTAT1ON

the yellow-brown till collected
HNu-BG _
End Druling @ 1045

Drilled to 30*, sampled to 32'

~

—

—

— —

—

—



Ljjjjjj PROJECT NUMBER
W64641.FQ

BORING NUMBER
ECC SB-ISA SHEET t OF l

SOIL BoffiNG" LOG

PROJECT NSL/ECC LOCATION Zionsvtile. Indiana •*.
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA (4 1/4"). Mobile Drill B53
WATER LEVEL AND DATE START 4/19/88

3 -

UJ i^j

il
O <*n

SAMPLE STANDARD
PWETRATIOH

1
UJi

A/
/

H /

/

5—1 /

10

15—

26 —

/

/
// /
//

~1_

25 —

ii
SI

1

S t

0.8

S2

S3

54

S5

S6

0.7

1.4

U

1.2

1.6

TEST
RESULTS

r-r-r
( N )

6-6-5-9
(11)

3-3-3-4
(6)

2^-3-7
(7)

8-9-6-7
(15)

9-6-5-7
(11)

i

FINISH 1/19/88 LOGGER C. Cniciam

SOIL DESCRIPTION

SOIL NAME.COLOR. MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY.
SOIL STRUCTURE, MINERALOGY.
USCSGROUP SYMBOL

S&ldy. "rltycy Silt dfc. brown, dry. a*. zraveL
firm, grades to gray (ML)

As above , gray, (ML)

Siltv clav with sand, tr. gravel, gray widi
greenish cast, moist, soft to firm (CL-ML)
sdL gray (ML), moist, son grades to
Smdv silt with zones of up to 30-40% sand (MLjj
moist, soft

6" coarse clayey gravel (GW)
Lower 6" tilrv clav. gray, wet. soft. (ML)

SilL gray, tr. pebbles to 30mm. wet. sticky,
soft (ML)

End Soil Boring @ 12' —

f*
V) _l

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

1=0940 Begin auger in large
[=1000 at about 3'. Move ng
HNu* 1 4 back appro* 1'
talOOl 0955 sun again.
HNu«lO.O —
VGA sample taken

'

HNu-184
Full chemical set taken
t«1015
Silt HNu=94
Send HNu*2 0
VOAS taken of sand
t=1020 ~
HNu»62
VOAS taken of sand
t»1030 —
HNu»25ppm
Full chemical set

—

—

—

Rev. 8/15/88



PROJECT NUMBER BORING NUMBER
W64641.FQ ECCSB-19 SHEET OF 2

SOIL BORING LOG

PROJECT NSL/ECC. LOCATION Zionsvifle. Indiantr
ELEVATION DRILLJNG CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT 3 3/8 i-d. HSA, Mobile Dnil B61

WATER LEVEL AND DATE START *"3/w p|N|SH «rtJ/W LOGGER b' arowwiel«l

l£
3S
taM tj.

0. X
UJ ^a 4fl

3-
:

19-

-

~
15-

I

SAMPLE

IN
IE

HV
AL

/

/

/
/

//

/
/

/
/
/

— '/

H/
1 /

—
— i

*-
—
~

/
/

/

/

IY
PE

A
N

O
N

U
M

BE
R

SI

S2

S3

S4

S3

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

HE
CO

VE
HY

iff
}

1.7

0.8

1.8

1.5

1.7

2.0

2.0

2.0

1.8

U

U

U

1.3

i.a

1.7

STANDARD
PCNFTfUTtOH

TOT
MSULTS

r-r-r
(N)

5-74-5
(15)

4-10-5^1
(15)

5-9-10-7
. (19)

3-4-5-8
CO)

3-1-5-9
(9)

5-7-10-11
(17)

5-74-9
(15)

5-6-7-8
(13)

4-5-6-7
(11)

4-544
(13)

5-6-9-12
(15)

5-104-7
[18)

4-7-7-9
(14)

8-9-12-15
(21)

13-12-11-11
(23)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENS/TY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCS GROUP SYMBOL

Sflt. brown. -10% gravel, low plasticity, moist
grass roots —

As above gray, no roots

AJ above dark gray

10" as above (moist) —
3" Smd wet

12" Sjod black, greasy appearance, -10% suVw
8" silt gray, moist, -10% small gravel, low plan.

Seme as. ifeove,

Same *• above

Sune as above

Same as above Sand seam (o) IT d" thick)

Seme as above
^^-"

^•Tflt IS. ll)O,v9.
Bottom 2" coarse sand gray. (SP) -5% sUL —

2" sand. med. clean. SP
12" Same as S6.
4" sand, med. clean. SP

Same as 36 w/medium size sand in 1/8" seem
at 27.5-

Gravel gray. 1" max, >5% silt -10% sand,
wet (GP)

u

ll

t

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING RUOLOSS. Spoon
TESTSANO HNu
WSTRUMENTATION ppm

Fffl

3
rai 1

FOl 0

0

3ppm_

TOI °

—

Besan addini water.

Chem. sample.
No physical.

V ~

—
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PROJECT NSL/ECC
ELEVATION
ORILUNG METHOD ANO EQUIPMENT 3 3/8" HSA.
WATER LEVEL AND DATE

O u.
UJ \±j
a 0

11

SAMPLE

IN
IE

H
V

A
l

-/
i/
H/
/

/

J/
15—
/

-I/

H/„« /

—

23 —

/

/

/

/

If
II
SI

52

S3

S4

S3

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

H
tC

U
V

tH
Y

(F
l)

2.0

1.5

0.5

IJ

1.2

10

1.7

1.7

2.0

1.7

1.1

1.0

1.0

1.7

2.0

STANDARD
PENETRATION

TOT
RESULTS

r-r-r

5-6-7-7
(13)

(10)

3-3-4-4
- (7)

4-4-5-5
(9)

8-17-94
(26)

84-10-12
(18)

5-7-9-13
(16)

5-7-6-7
(13)

4-5-64
(11)

4-6-74
(13)

7-11-13-12
(24)

9-13-13-16
(28)

9-23-27- 11
(50)

11-15-15-53
(30)

50-40-56-90
(96)

PROJECT NUMBER
W64641.FQ

BORING NUMBER

ECCSB-18 SHEET i OF 2

SOIL BORING LOG

LOCATION ZJcnsnlieL Indira*
QHILLJNG CONTRACTOR ATEC A«oo»», • "

Mobile Dnil B61
START 4/14/S8 FINISH -U14/88 LOGGER B. Brownfieid

SOIL DESCRIPTION

SOB. NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSfTYOHCONSISTENCY.
SOIL STRUCTURE. .MINERALOGY,
USCS GROUP SYMBOL

3" tOf

2r a
low p
9" a

Same

3"UE
2-jaj
8" all
6" alt
4-ga
4-sjE
Seme.

isoil. dk. brown, silt
It Snn. brown. -10% gravel
lasticiry, moist, (fill)
above (ML)

le n above.
Id med. wet. clean (SP)
, low plasL gray, moist, soft
as above, dk. gray (ML)
iSlgny. 1" max. -10 sand. <
aeS3. moist (GP)

low plasticity

Same as above w/ sand seam & 13
sand, med.. wet)

(1/2" max) ~"

iveLcnoist.

S (4" thick_

8" ai above
6" jjnd, coarse, -30% small gravel. <3% silt (S?5

Same

Seme
dooora i sontuiea ju-w* sana

SjDd gray, medium. <3% silt, -1W
wet(SP)

Semi, coarse. - 20% gravel (3/4" m
<3% silt, wee (SP)

Sameai above Bottom clotted at 1

Same

12" saime. as above

<K gravel —

i small gavel

—

.".rock

1" shale like rock

li
COMMENTS

DEPTH OF CASING.
DRILLING RATE. .
DRILLING FLUID LOSS. S P00"
TESTSANO HNu
INSTRUMENTATION ^^

0.2

9" same material but natural 0.2

fin —

0.0

0.8

0.0

0.1

0.0
c-1055
No deeper than 12*

0.0

0.0

t-1110 0.0

5.0
Sand took chem. samples
Began adding water to augers

2.0

Took chem. samples. —

5.5
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PROJECT
ELEVATION

PROJECT NUMBER

W64641.FQ

BORING NUMBER i

ECCSB-18 SHEET ? OF 2 !

SOIL BORING LOG |

NSL/ECC LOCATION ZionsviUe, Indiana

DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EOLJIPMENT 3 3/8" HSA, Mobile Drill B61
WATER LEVEL ANO DATE START 4/14/88 FINISH 4/14/88 LOGGER B. Brownfield

U
E

IT
H

B
E

lO
W

 
1

S
U

It
fA

C
E

(H
)

30

-

'M

i SAMPLE

IN
T

E
H

V
A

L

/

/

V
— |

-J

I

IY
P

E
 A

N
O

N
U

M
BE

R

1
S16

S17

S18

J

H
EC

O
VE

ftY
(F

l)
STANDARD

PENETRATION
TEST

RESULTS

r-r-r
IN)

\

0.7 J17-16-20-23
(36)

0.7

2.0

— i

—

_

-

|

i

—

_
_

_

14-23-53-76
(76)

23-33-50-70
(88)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSrTY OR CONSISTENCY,
SOL STRUCTURE. MMERALOGY.
USCS GROUP SYMBOL

I
SjQd. gray, coarse, -20% small grav. <3% fine
(SP)

Clav. brown-gny-black splotchy, med. plastic
-10% gravel. <10% sdL

SUt gray, v. hard. -5% coarse sand, low
plasticity, dry (ML)

End Soil Boring @ 36' —

—

—

—

—

—

ll

COMMENTS

DEPTH OF CAS ING.
ORLLINGRATE.
ORLLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu

Bkf~

V

—

—

—

—

— 1

—

—

—

—
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PROJECT
ELEVATION

PROJECT NUMBEfl
W64641.FQ

SORING NUMBER

ECCSB-19 SHEET 2 Of 2

SOIL BORING LOG

NSL/ECC - . LOCATION Zionsvilk. Indiana
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD ANO EQUIPMENT 3 3/8" Ld. HSA, Mobile Drill B61 '•• ' -
WATER LEVEL AND DATE START 4A5/88 FINISH 4/15/3S LOGGER 3. Browrtfield

$c

1D
E

P
T

H
 B

E
L

S
U

H
f A

C
E

 (
1

30

3

—

—

—

~

SAMPLE

IN
IE

H
V

A
L

/

'

/

/

/

/'

IY
P

E
 A

N
O

N
U

M
B

E
R

S16

S17

S18

RE
CO

VE
HY

(F
T)

U

2.0

1.8

STAmARO
KNCnUTIOM

TEST
RESULTS

r-c-r
(N)

11-12-12-21
(24)

20-38-39-45
(77)

23^0-5<W«
(90)

SOIL DESCRIPTION

SOfl. NAME. COLOR. MOISTURE CONTENT.
RELATIVE OENSTTY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGHOUP SYMBOL

10" SjQd coarse, gray, wet. <3% silt —
8" silt. gray, dry, v. hard, low plast

A^^pve-bonomrmoifiL

Sjfc

End Soil Boring @ 36'

•M^

«^

ll

COMMENTS

DEPTH OF CASING.
DRLLMGRATE.
ORLLINGFLUCLOSS.
TESTS ANO
INSTRUMENTATION

ipoon
HNu

Tin nzm

c.1530

—

—



lî iaeef
PROJECT NUMBER BORING NUMBER

W64641.FQ ECCSB-20 SHEET i OF j

SOIL BORING LOG

PROJECT NSL/ECC . LOCATION ZiomviOe, Indians*? .-.. ,>
ELEVATION DRILLING CONTRACTOR ATEC Associaiee-
ORILUNG METHOD AND EQUIPMENT 3 3/3" i.d. HSA. Mobile Drill B61
WATER LEVEL AND DATE ,

O
EP

TI
IB

EL
O

W
SU

RF
 A

CE
 (F

T
)

—

—

»-

—

25 —

—

SAMPLE

kN
TE

HV
AL

/

/

/

/
/

/

/

/
/

/

/
/

/

TY
PE

 A
N

O
N

U
M

BE
R

SI

S2

S3

S4

S3

S6

S7

S8

S9

S10

Sll

S12

S13

S14

RE
CO

V
EH

Y
(F

T)

1.0

1.5

OJ

13

1J

U

1.0

1.8

2.0

1.7

1J

1.0

1.7

10

START 4A5/88 FINISH 4A5/88 LOGGER B. Brownfield

STANDARD
PENETRATION

TEST
RESULTS

(*)

3-3-5-5
(8)

3-2-3-2
(5)

3-4-5-9
(9)

10-6-3-t
(9)

12-11-8-10
(19)

8-9-10-12
(19)

6-8-«-8
(16)

9-10-11-12
(21)

9-13-12-12
(25)

JO-14-17-17
(31)

W-lo-22-24
(38)

17-13-12-14
(25)

16-16-20-23
(36)

35-30-35-50
(65)

SOIL DESCRIPTION

SON. NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOI STRUCTURE, MINERALOGY.
USCSGROUP SYMBOL

TopsoiL dark brown silt w/ small roots

8" same as above
10" sand brown, moist, medium <5% silt (SW) —

Sflne ** **Trd 1(1Q2f£ft ^ ->^—

Same as above. (4")
12" sjki light gray, -5% silt, wet. (SW)

Sand light gray, -10% gravel (3/4" max)
-10% silt, wet (SW) —

Sand, med. wet. brown. <3%silt well graded (SW

Sand, brown, wet, <5% silt, -10% gravel (1/2"
maxjSW.

Same as above.

Same essboye
^^—

lO'ujbovt —
10" sjnd well graded to medium size.
<10% silt wet ' "
Sand m above

SjDd brown, coarse, <5% silt, wet (SP)

14" sjodjttjfagvo,
6" anirme-med. -I0siltinbottom2"
otherwise clean. (SP)

14" Sflt gray. -10% coarse sand, low plasacityw
dry, hard, (till)

End Sod Boring 028- _

SY
M

BO
LI

C
LO

G

COMMENTS

DEPTH OF CASING,
DRLLINGRATE.
ORU.ING FLUID LOSS, Spoon
TESTSANO HNu
INSTRUMENTATION ~..

U

oc
Started adding water -
to augen """

Rock lodged in M.
tip of spoon.

oj.

tt

tt

04

Took chemicals c
(•1005 No physical

Q4

tt

JA

HNu read BG as 0.4 g^_

Chemical sampte taken ^^

"*

—

Rev. 8/15/88
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PROJECT NSL/ECC

ELEVATION

PROJECT NUMBER BORING NUMBER
W64641.FQ ECC SB-21 SHEET I OF 2

SOIL BORING LOG

LOCATION Zionsville, ffittiana
DRILLING CONTRACTOR ATEC Associates " - • • • •

DRILLING METHOD ANO EQUIPMENT HSA(4-l/4" Id.) /Mobile Drill B53

WATER LEVELANO DATE

U
E

P1
H

B
E

IO
W

 
1

SU
H

FA
C

t 
(F

 1)

-

10

SAMPLE

IN
IE

HV
AL

/
/

/

/

/

/

J /

«-

-

/

/

/

/
-/

25—

/

/

if
ll
si

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

H
EC

O
V

tH
Y

(F
T)

0.5

U

1.0

0

0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

( N )

1-2-3-5

(5)
1-2-1-3

(3)

1-5-7-8
(12)

7-0-7-9
(13)

6-9-16-19
(25)

9-8-8-10
18

9-12-11-13
(23)

9-11-14-12
(23)

9-12-16-17
(28)

19-30-36-32

14-16-27-20
(43)

19-23-25-27
(4«)

18-18-27-23
(45)

13-15-21-28
(36)

--

START 4/27/88 FINISH 4/27/88 LOGGER Cruciam

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY ,
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

SiltV
mois
SUry
black

C!av«
dry tt
Low«
med.

NOF

NOE

Wen
dense

As A

As AI

As AI

F-M
dense
(As J

V.Fi
wet,c

AsA

F-CA

Clav. trace gravel, sand, dk. brown. —
[.soft(ML-CL)
C^ay with Sand. dk. brown, some
stains, moist (sticky), soft (CL-ML)

iv Silt, trace gravel, gray, soft to firm.
> moist (ML)
T 2" F-C Well Gr. Sand, brown, moist,
dense (SW)

IECOVERY —

IECOVERY ~

padedF-C Sand. IT. gravel, brown, wet,
(SW) __

jovs(SW)

bove (SW)

bove (SW>

Well paded sand. IL brown, moist.

ne-Fine Poorly Graded Sand. It. brown,
iense. tr. gravel (SP)

bove (SP) —

Veil Graded Sand With Gravel cobbles
to 60mm. brown, wet, med. dense (SW)

1-5' c4

OJ'S
plasti

F-C\

is Above (SW>
]]L gray, with v. fine sand, wet, firm,
c(ML) —

Veil Graded Sand, brown, wet. loose to —
med. dense (SW)

o
COMMENTS

DEPTH OF CASING.
DRILLING HATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

t = 1335 —
HNu = BG
t = 1356
HNu » BG _

C- 1340 —
HNu - BG

t = 1348 No recovery —

t = 1352 Spoon is very wet
HNu - Cuttings are suspect; —
"loose clay" but sand; don't know
where the interval is that they're
coming from
t-1400 HNU = BG

t-1410
HNu-BG ~~

t-1418
HNu = BG
(till)

t-1432 _
HNu-BG

t-1441
HNu-BG

t - 1452
HNu-BG

t-1502 — '
HNu-BG

t-1515
HNu-BG

t-1527
HNu-BG

t-1539 —
HNU-BG

Rev. 8/15/88



™~
PROJECT NUMBER BORING NUMBER

W64641.FQ ECCSB-21 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSL/ECC . LOCATION ZionsviUe, Indian***: .
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B53

WATER LEVEL AND DATE

D
tlM

llb
tlO

W
 1

S
U

H
FA

C
t 

(F
 0 SAMPLE

IN
ItH

V
A

L

W
E

 A
N

D
N

U
M

U
EH

! / S16

^
—

—

—

—

1

1

—̂

-

—

—

—

—

>-
x
UJ

a
o c
Si

2.02

START 4/27/88 FINISH 4/27/88 LOGGER Cruciara

f STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

5-32-40-50/3'

SOIL DESCRIPTION

SOIL NAME, COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCS GROUP SYMBOL

\ 1.0 AjJAbovt(SW)
1 .0 Siltv Clav. tr. gravel, gray, dry to moist, —
stiff (CL-ML)

End Soil Boring @ 32.01 —

—

—

_*

Is

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS ANO
INSTRUMENTATION

t-1546
HNu - BG —
Till at 3V

"*•

—

—

—

— «*

—

—

—

—

—

—

Rev. 8/15/88
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PROJECTNUMBER BORING NUMBER

W64641.FQ ECCSB-22 SHEET i OF i

SOIL BORING LOG

PROJECT NSL/ECC LOCATION ZionsviHe, Indiana. .,
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA Mobile Dnil B53
WATER LEVEL AND DATE

D
EP

TH
 B

EI
O

W
 

1
SU

H
FA

C
E(

FT
) 
|

5

—

"-

25—

SAMPLE

kN
TE

HV
AL

/

/

/

/

/

/

Z
140

^
16 0

/
180

/

/

/

IY
PE

 A
N

U
N

U
M

BE
R

SI

S2

S3

S4

S3

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
HY

(F
T)

1.0

u

0.8

U

1.1

1.2

1.0

1.1

13

1.4

0.5

1.9

START 4/26/88 RNISH 4/26/88 LOGGER Crociani

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-2-3-2
C5)

2-3-5-13
(8)

7-18-21-17
(39)

12-12-14-16
(26)

22-13-14-15
(27)

26-33-31
(64)

40-32-37
(69)

32-22-30
(**)

28-32-32
(64)

SO-23-38-19
(61)

28-24-33-33
(57)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Clayey Silt, dk. brown, moist to dry. sandy -

firm (ML). Lower 2" Sand. F-C. IL brown.
dry, loose (SM)
Top 6" Siltv. Clayey Sand <* brown, dry.
med. dense (SM). Lower WeJLfiodeo; F-C

moist, up to 10% gravel (SW)
Clavev Sand, dk. brown, with cobbles to
70mm and broken rock frags, wet
8" Fine SjofL. gray, 30% clay, moist to wet.
dense (SM) —
6" Clavev Silt with Sand fML-CLl pay.
sotf. tr. gravel, dry to moist (Till)

As Above (ML-CLl
/ tr . -t\(Hard)
As Above (ML-CL)
Some very small zones with more sand, fine

As Above

Ajjtajvj (ML-CL). Sand seam 6" firom
bottom, 1-1/2" thick, well graded F-C with
silt gray, moist to wet, dense (SM)

As. Above (ML-CL)

As Above (ML-CL)
Lower 6" coarse sand and gravel, wet. loose,
cobbles to 30mm
Coarse Rock, but probably just broken up
from spoon. Lower 4" clay till (ML). Above —
that Sand F-M (SPX pooly sorted, moist to wet.
gray, fiense (sampled)
Cliviv Silt with V F™* SsnA T gravel.
gray, dry, v. hard

End Soil Boring® 24'

a
3
£3<s> !±

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

t>1450
HNu-BG
Topsoil —
t-1453
HNu-BG
Sirvi

t « 1502
HNu » BG Spoon saturated
t » 1512 Sounded bice we were
HNu - BG pounding thru cobbles —

Sample of this

t»1520 ~

t * 1530 Will be a lot of junk in
HNu - BG cop of spoon

t - 1340 Auger is coring the
HNu-BG tilL Only sampling —

18".
t * 1557 1st interval boring
HNu - BG on cobble —

TTLL

t « 1600 Augers still coring till
HNu«BG

t~1633
HNu«BG TILL ~

t > 1700 Hard to tell actual 1st
HNu * BG interval recovery —
Bouncing on cobble TTLL

t»1725
HNu-BG TILL

—

—

—

Rev. 3/15/88



msass PROJECT NUMBER BORING NUMBER

W64641.FQ ECCSB-Z3 iSHEET l OF

SOIL^CBING LOG

PROJECT NSL/ECC LOCATION ZionsviHe, Indiana**: -
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(4-l/3" j,d,) /Mobile Drill B53
WATER LEVEL AND DATE

D
EP

TH
 B

EL
O

W
 

1
SU

RF
A

CE
 (

FT
)

—

10

—

15 —

—

23 —

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

^/
/

/

TY
PE

 A
N

D
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

su

S12

S13

S14

RE
CO

V
EH

Y
(F

T)

0.9

0

0.7

0.7

0.8

12

1.8

2.0

2.0

2.0

2.0

1.8 2

13

START 4/28/88 FINISH 4/28/88 LOGGER Cruciani
STANDARD

PENETRATION
TEST

RESULTS

r-r-r
(N)

3-3-5-7
(8)

2-2-2-4
(4)

5-11-4-7
(15)

6-5-7-13
(12)

13-12-10-11
(22)

7-9-11-11
(20)

9-8-12
(20)

9-9-10-9
(19)

11-13-16-19
(29)

13-14-16-16
(30)

10-12-24-24
(36)

12-24-27-27
(51)

4-32^5-25/3'
Spoon full

21-39-51/5"
(90)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCS GROUP SYMBOL

Clavev. Sandy Silt, dk. brown, some orange
oxidation, dry to moist, soft (ML)

NO RECOVERY —
Rock in spoon tip

~! 0.2' As Above (ML) i
0-S" Clavev Sand with Cobbles to 60mm.
orange, cobbles are dolomitic, dry to moist.
soft to med. dense (5C)
A* AhPYS- gray. F-C sand, wet (SO

As Above (SCI

p-r wtll Qnfat SaTali gny. ""'• loo** "nrti —
silt, tr. some gravel (SW)

As Above (SW) —

As above (SW)

As Above (SW)

As Above (SW) —

As Above (SW)

As Above (SW)

12' As Above ~~~
0.6' V. Fine Sjlffi jjni gray. weL dense (SM)
0.5 As Above
0.8 Silty Cay, tr. Sand, tr. Gravel gray, moist —
to dry, v. hard (CL-ML)

End Soil Boring @ 281

li
COMMENTS

DEPTH OF CASING.
ORiJJNGHATE.
DOLLING FLUID LOSS.
TESTS ANO
NCTRUMENTATION

t-0958
HNu-BG

t = 0959 —

t - 1005 Drove thru cobble
HNu - BG
(Could be trash)

t-1010 Water® -5-6'
HNu-BG

t - 1013
HNu - BG ~~

t - 1017 A lot of slough —
HNu - BG from above

t»102S _
HNu-BG
Took chemical sample
t-1032
HNu-BG

t-1042
HNu-BG —

t = 1 105 Having a lot of blow-in —
HNu > BG problems; adding
head of water; took chemical
sample
t»1114 HNU-BG

t-1124
HNu-BG

t- 1134 Spoon is full after
HNu-BG 3rd interval
c - 1446 Drillers have 6' of blow in
HNu * BG augers to 26'. Probably-
TTLL at 26 S till at - 26' and have
formed seal WuTgo to rotary wasTF
12:00 Drillers have to go back to
shop to get washer 14:00 Return



Ggl PROJECT NUMBER BORING NUMBER
W635^F1 NSLSB-100 SHEET i OF 2

SOIL BORING LOG> . *> . "
PROJECT NSL/ECC -/ LOCATION Zionsvifle. ladianaffltew* area/- uB.L. 7*005
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HS A(4- 1/4" i.d.) /Mobfle Drill B61

WATER LEVEL AND DATE

D
EP

TH
 b

E
lO

W
 

1
SU

RF
A

CE
 (

FT
)

. —

10

—

SAMPLE

IN
TE

RV
AL

/
2.5

/
/k<

s n

/7.0
7 S

Xs
10.0

/1 20
12 J

/U.5
I S O

^17.5

/f9.0

20.0

/tlJ

22.5

X24.0

?50

X26.5

27.5

/29X3

TY
PE

 A
N

D
N

U
M

BE
R

SI

S2

S3

S4

S3

S6

S7

S8

S9

S10

Sll

S12

RE
CO

V
EH

Y
(F

T)

1.2

1.3

1.7

1.9

1.4

1.5

1J

1.5

1J

U

1.3

U

START 3/22/88 RN|SH 3/22/88 LOGGER R- Johns

STANOARO
PENETRATION

TEST
RESULTS

r-r-r
(N)

4^-7-8
(13)

4^-7-7
(13)

3-3-5-6
(8)

6-6-8-8
(14)

1CU-6-8
(10)

6-10-27-30
(37)

22-35^5
(80)

26-40-47
(8T»

25-50-48
(98)

17-27-36
(63)

17-20-23
(43)

14-15-18
(33)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSTTY OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Siltv Clav with Fine GraveL brown, slightly —
moist, stiff (CL-ML)

As. Above, iron oxide stains

As Above, less silty, gray mottle, few pieces
of 1/2" gravel —

Top 10" As Above, moist
Bottom I'-l", SHtv Clav. gray, iron oxide —
<t4jns, moist, firm (CL-ML)
Ton 2" As Above
Mid 6" Sflfv, Sand and Gravelly Sand, brown.
moist, firm (SW-SM)
Bottom 10" as S4 (bottom sample) —

Top 13' SUtv Clav with SneGraveL gray-brownT
slightly moist, hard (CL) —
Booom .2* pieces of rock (boulder)

Clav with Silt A Fme GnveL Dk. brown, dry.
hard (CL-ML)

As Above

k

As Above

As Above, trace med. to large gravel —

As Above

As Above: w/S" layer of sfltv elavev mad. —
sand, brown, moist (SM)

SY
M

BO
LI

C
LO

G

COMMENTS

DEPTH OF CASING.
DRLLINGRATE.
DRLLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

Cravv /4nll,Ma /3t 1-CA

HNu-BG PP-2.0TSF

HNu » BG
PP-3J

PP-2J
HNu-BG _

HNu-BG ~
PP-l.O —

Water on rods® 11.0'
HNu-BG

PP>4.5 ~
HNu » BG _
Drill chaoer

PP224.5
HNu-BG

PP»4J —
HNu-BG

HNu-BG
PP»4J —

HNu-BG —
PP»4J

HNu-BG
PP»4J —

PP —
HNu-BG



UXJBtt PROJECTNUMBER BORING NUMBER

^** W63582.FI NSLSB-100 SHEET 2 OP 2

SOIL BORING LOG

PROJECT NSL/ECC - LOCATION 23onsvifle. IadJsri«B»«w area/- atB.L. 7*O05
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(4-l/4" Ld.) /Mobile Drill B61
WATER LEVEL AND DATE STAFTT 3/22/88 RNISH 3/22/88 LOGGER R.Johns

D
EP

TH
 B

EK
SU

RF
AC

E 
(F

30

—

^^™

—

—

—

—

—

—

SAMPLE

IN
TE

RV
AL

/
/

/32.0
19 *i

/
/

/34.0
35.0

/
/

/37.0
17 5

/
/39J

TY
PE

 A
N

D
N

U
M

B
E

R

S13

S14

S15

S16

RE
CO

VE
RY

I(
F

O

2.0

2.0

2.0

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

8-11-17-21
(28)

9-11-18-27
(29)

9-16-20-28
(36)

11-14-21-31

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MaNERALOGY.
USCSGROUP SYMBOL

As, Above slightly moist

As Above

As Above .
~~ —

AJ Above
•̂ ^™

End SoU Boring @ 39. 51

—

—

~^^

ii
COMMENTS

DEPTH OF CASING.
ORLLJNGRATE.
OMJJNGFLUCLOSS.
TESTS ANO
NSTRUMENTATION

HNu-BG
PP » 4 J

HNu-BG —
PP>4.5

HNu-BG
PP > 4 J —

HNu-BG
PP > 4.5 ~
End of boring 5:30 pm

Begin piez. install. 5:30 pm —
Casing set A sand pack placed
no water for slurry left hole 6:30 pm
Arrive 3/23 to complete well; —
730 arm finish well 9:30 am

Bottom of well: 37 J'
Bottom of screen: 37.0'
Top of screen: 27.Q' —
Top of filter pack: 23.5'
TopofSeat 2fli' ~~
Bent/cement grout to top
(see togs by Cindy Cruciani)



"" PROJECT NUMBER BORING NUMBER

W63581F1 NSLSB-101 SHEET i OF i

SOIL BORING LOG

PROJECT NSL/ECC . LOCATION Zionsvifle. Indi««»<«Bew area/-40' E. of B.L.
ELEVATION DRILLING CONTRACTOR ATEC Associates 4000S
DRILLING METHOD ANO EQUIPMENT HSA(3 3rt" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE ,„

D
EP

TH
 B

EL
O

W
SU

RF
 A

CE
 (F

T)

0

10

—

29 —

25—

SAMPLE

IN
IE

H
V

A
L

/
7 5 J

//
S 0

/7.0
7 S

/v.5
10.0

/
12.5

/
15.0 J

X7.0
17 ^

^

TY
PE

 A
N

D
N

U
M

BE
R

SI

S2

S3

S4

S3

S6

S7

S8

HE
CO

VE
HY

(F
T)

1.1

IJ

IJ

1.9

2.0

1.8

1J

1.0

START 3/22/88 FINISH 3/22/88 LOGGER R.Johns

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-3-5-5
(8)

2-3-2-5
(5)

2-3-2-6
(5)

2-6-10-11
(16)

5-0-10-11
(16)

4-4-15-21
(19)

9-11-13-20
(24)

15-25-100/2

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

Clav with Med. Sand. Brown, Moist, Stiff
(CL)

Sandv SilL some small gravel brown, moist.
Sim (ML) —

Sandy. Clavev Silt with Gravel, brown. moisL
Qrm (CL-ML)

Sandv Clav. med. brown, moist, v. stiff (CL)

Clay, some gravel, brown to dk. gray, moist,
v. soff(CL)
Bottom 6" satvClav w/gravel brown, moist — -
(ML)
Sandv Clav. some gravel, brown, wet. stiff
(CL): bottom 5" Sflrv Sand wiih gravel A clav.
brown, wet (SC-SM)

Siltv Clav. trace med. sand, brown, moist,
hard (CL\ trace gravel

As Above, more large sand, piece of 1-1/4" —

End Soil Boring 0 18.7

o

is
V) .J

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
ORLLING FLUID LOSS,
TESTS ANO
INSTRUMENTATION
Stan drilling® 9:45
{{-20 TSF
HNu-BG

PP-1.0 ~
HNu - BG _

HNu-BG
PP-1.0

HNu-BG ~
PP-2.75 _

PP-
HNu-BG)
Water encountered on rods @ 12'
Appro, wet zone interpreted by
driller —
HNu-BG PP-1J

HNu-BG
PP>4.5 —

HNu-BG —

Water in spoon
Auger refusal @ 18.7 ft Cboulderj_
Stan grouting 10:53
Left hole 11:30 —



™

PROJECT NSL/ECC .
ELEVATION

PROJECT NUMBER
W63582.F1

BORING NUMBER

NSLSB-102 SHEET i OF i

SOIL BORING LOG

LOCATION Zionsville, IndianaAMrow area/- 5-t-OO E. (3) O-tOO
DRILLING CONTRACTOR ATEC Associates (fenceline)

DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61

WATER LEVEL AND DATE

5 s-
O .

DE
PT

H 
BE

L(
SU

HF
AC

E 
(f

0

—

15

in20

SAMPLE

IN
TE

RV
AL

/2.0
i 5

X-5
s n

/7.0
7 5k10.0

/12.0
17 ^

/14.5
15.0

/17.0
17.5

/19.5

TY
PE

 A
ND

NU
M

BE
R

SI

S2

S3

S4

S5

RE
CO

VE
RY

(F
T)

1.2

IJ

1.6

1.9

1.6

!

S6

S7

S8

20.0 !

/22.0

S9

1.9

1.7

1.8

1.4

22.5 _, !2^ S10 1.2

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-3-5-7
(8)

4-7-10-10
(17)

5-7-9-10
(16)

6-6-8-15
(14)

5-6-7-11
(13)

3-5-5-9
(10)

7-7-10-12
(17)

3-5-6-8
(11)

(17)

16-29-54

START 3/23/88 RNISH 3/23/88 LOGGER R- Johns

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE, MINERALOGY.
USCSGROUP SYMBOL

SiltvClav with ff. fine gravel, med. brown,
slighdy moist, firm. (CL) or (CL-ML)

As Above, with IL gray vertical 1 A6" — '
seams of mottling, v. stiff.

As Above, less gravel, more mottling,
v. Stiff —

As Above, few pieces 3/8" gravel,
less mottling

v. soft

As Above, dk. brownish gray, no mottling —

C/3 _J

AsSS. stiff, a little more moist |

As SS. hard, in upper S, many pieces of — 1
med. gravel from 1-1/4" to 1/4"

AsSS. stiff, a few pieces of med. gravel
(1-1/2" max.) —

Top 2": Siltv Sand with tr. clay, dk
loose (SM)
Bottom 1.2': As S3. slightly moist.

Clav with SilL tr. fine gravel dk. b
slighry moist crumbles when brok
(CL)

, brrL, wet.

rown. dry to

End Soil Bonng @ 25'

COMMENTS

DEPTH OF CASING.
DRLLINGRATE.
DRLL ING FLUID LOSS.
TESTSANO
INSTRUMENTATION

Stan drilling @ 10:20 ,,*,
HNu - BG —=•
PP = 2.0 8

HNu - BG —
PP = 3.0

HNu-BG
PP. 4.0 —

HNu-BG
PP » 3.25 ~

HNu » BG —
PP « 3.0

HNu-BG
PP-1.23 —

HNu-BG _
PP>4J

HNu - BG ~~

Water on rods at 19.5 ft.

HNu - BG _
PP>4.5

HNu - deflecD'on-but prob. due to
moisture; will ck. hole-hole=BG
PP » 4 J

End drilling® 12:00 _
Begin setting well 1:30
Finished well 2 JO —
Bottom of well; 25'
Bottom of screen: 221
Top screen: J51
Top Filter Pack: 121

top (see lop by Cindy Cructaru)



DD-MM-YV

890 -i

880 -

170 -

860 -

850 -

840 J

A
WEST

SB05
EL 883.9 -GROUND

SURFACE

BROWN SILT

GRAY SILTY
CLAY

GRAY SOET
CLAY

SB04
EL 879.5

SB03
EL 879.8

ECC10A
EL 878

SB02
EL 880.2

A
EAST

NSL
SBP 75
EL 880

ALLUVIUM

DARK GRAY TO
BROWN SILT

SOET BROWN
SILT

DARK BROWN
SILT W/ BLACK
STAINING

I
LIGHT BROWN
ORANGE
SILTY CLAY

HARD GRAY
SILT

HARD DRY TILL
SILT

SCALE
VERTICAL 1" = 10'
HORIZONTAL: 1" = 50'

SILTY
CLAY

VERY HARD
GRAY SILTY
CLAY

LEGEND

6 ""!*•'"'£ "1Lrlj

rv\i

SB21
EL873

GRAY
SANDY C L A Y

SILTY
SAND &
GRAVEL

GRAY
SANDY
SILT

ELUVIAL/COLLUVIAL SAND

ENGLACIAL SAND

INEERRED CONTACT
CONTACT

SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION

DEPTH EROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

FIGURE 11-A
CROSS-SECTION A-A'

NSL/ECC TECH MEMO



9-13-88

890 1

880

870 -

860 -

850 -

840 J

B

WEST

SB06
EL 881.3

-GROUND
SURFACE

SB07 SB08
EL 878.7 EL 879.1

SB09
EL 878.6

NSL
SBP 60
EL 881

UNAMED
DITCH

EILL

FILL
SOET TO FIRM -* ̂
SILT, LIGHT BROWN ** •* «^_
GRADES TO GRAY
UP TO 10% GRAVEL ALLUVIUM

EILL/

EILL

50ET DARK
BROWN
SIL

STIEE
GRAY
SILT

SCALE

VERTICAL 1"=10'
HORIZONTAL: 1" = 50'

CLAYEY SILT
POORLY GRADED
SAND

ALTERNATE
LAYERS SILT

CLAYEY SILT

TILL

LEGEND

BIS1 FLUV1AL/COLLUVIAL SAND

[\\\| ENGLACIAL SAND

INFERRED CONTACT

CONTACT

SB21 SOIL BORING LOCATION (RECENT STUDY)

EL873 GROUND SURFACE ELEVATION

• DEPTH FROM WHICH SOIL SAMPLE FOR
• CHEMICAL ANALYSIS WAS SUBMITTED

GRAY SOET
SILTY CLAY

C L A Y E Y
SAND

BROWN SILTY
SAND &
GRAVEL

CRAY
\ SILTY SAND

& GRAVEL

HARD GREY
SANDY SILT

FIGURE 11-B
CROSS-SECTION B-B'

NSL/ECC TECH MEMO



9-13-88

880 -

870 -

860 -

850 -

840 J

C
WEST

SB13
EL 879.8 SB12

EL 878.0
SB11
EL 878.4

UNNAMED
DITCH

NSL13
EL 876

C'

EAST

SB10
EL 875_£

SILTY
CLAY FILL
& GRAVEL

TAN TO BROWN -»
SILT W/ GRAVEL
SOFT

BROWN SILTY CLAY
GRAY-GREEN SAND

ALLUVIUM
GRAY
SILTY CLAY
SOFT

DARK GRAY
STIFF
SILTY CLAY

VERY HARD GRAY
SILT

FILL AND DARK
BROWN SILTY CLAY

GRAY
WELL-GRADED SAND

BROWN POORLY
GRADED SAND

VGRAY WELL GRADED
SAND. GRAVEL, C L A Y

VERY HARD GRAY
SILTY CLAY

SB21

EL873

SCALE
VERTICAL
HORIZONTAL:

I

FLUVIAL/COLLUVIAL SAND

ENGLACIAL SAND

INFERRED CONTACT

CONTACT

SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION

DEPTH FROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

FIGURE 11-C
CROSS-SECTION C-C'

NSL/ECC TtCM MEMO



D

WEST
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840-

SB21
EL 873

SB16
EL 874.3DARK BROWN SllJ'r OAR
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ILTY SANDI

CLAY GRADEV
TO GRAY../

SOME SAND IN CLAY
GREENISH CAST

BLACKISH SAND

...ANGE
/BROWN SILTY

CLAY

COARSE
SAND
& FINE
GRAVEL

ALTERNATE _AYERS
SOFT GRAY SILT
W/ SAND & GRAVEL

LAYERS BROWN/BLACK
SAND

DARK BROWN
SILTY CLAY

FRACTURES
FILLED WITH
SAND

GRAY MOIST
HARD SILT

840
j ' STIFF GRAY SILTY CLAY

GRAY-BLACK MOTTLED CLAY.
HARD
HARD GRAY SILT

TILL

HARD
SANDY
SILT/SILTY
SAND

HARD GRAY SANDY
SILT

TILL

LEQEND

CD

SB21

EL873

FLUVIAL/COLLUVIAL SAND

INFERRED CONTACT
CONTACT

SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION

DEPTH FROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

SCALE
VERTICAL I" = l0'
HORIZONTAL: 1"=50'

FIGURE 11-D
CROSS-SECTION D-D'

NSL/ECC TECH MEMO
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SOUTH

E'

NORTH

840-,

840-

840-

840-

840-

840 J

SB23
EL 875

SB19
EL 8789

SB05
SBO« a a 8 3 9

EL 881.3
BROWN SOFT
SILTY CLAY

'o
FIRM
BROWfc
GRADfS GRAY, FIRM
TO
GRAY
SILT

ECC5A
EL 887 2

BROWN & GRAY
MOTTLED
SILTY CLAY

GRAY SOFT
SILTY CLAY W/
INTERBEDDED
SILTY SAND i
SANDY SILT

GRAY WELL
.GRADED SAND
* GRAVEL

HARD DRY

GRAY SILT

LEGEND

| " | FLUV1AL/COLLUVIAL SAND

[\\\| ENGLACIAL SAND

_ _ — INFERRED CONTACT

—— CONTACT

SB21 SOIL BORING LOCATION (RECENT STUDY)

EL873 GROUND SURFACE ELEVATION

• DEPTH FROM WHICH SOIL SAMPLE FOR
I CHEMICAL ANALYSIS WAS SUBMITTED

SCALE
VERTICAL 1" = 10'
HORIZONTAL: 1"=100'

FIGURE 11-E
CROSS-SECTION E-E'

NSL/ECC TECH MEMO



9-14-88

890

880

F

SOUTH

SB23
EL 875

SB19 SB18
EL 878.9 EL 878.7

SB12
EL 878.0

SB07
EL 878.7

SB04
EL 879.5

F'
NORTH

ECCMW11A
EL 883.0

870
SOFT GRAY
SILTY CLAY

860

850-

SB15
EL 877.2

DARK GRAY TO
BLACK SILT
SOFT BROWN SILT

DARK
BROWN
SILTY ,
LAX'

ES T
AY SILT

SB20
EL873.9

DARK BROWN"
SOFTsiLT
GRADES TO
'GRAY

SOFT
BROWN
SILTY
CLAY

BROWN CLAYE1)
SILT

SILT
BROWN WELL

ALLUVIUM
GRADED SAND DARK BROWN

SILT
GRAY & CLAYEY
SAND WITH COBBLES

ALTERNATING
GRAY-BLACK SILT

GRAY WEELALLUVIUM

GRADED SAND

SOFT GRAY
ILT

SOFT SILT W/

SOFT
GRAY
SILT

HARD GRAY
SANDY SILT

STIFF
GRAY
SILT

TILL

LEGEND

840-1

t

FLUVIAL/COLLUVIAL SANDS

ENGLACIAL SAND

INFERRED CONTACT

CONTACT

SOIL BORING LOCATION (RECENT STUDY)

GROUND SURFACE ELEVATION

DEPTH FROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

SCALE
VERTICAL
HORIZONTAL:

" = 10'
" = 100'

TILL

NOTE:

EXISTENCE OF ENGLACIAL SAND BELOW
THE TERMINATION OF BORING ECCMWIIA
IS EXTRAPOLATED BASED ON THE EXISTENCE
OF THIS UNIT AT BORINGS ECCMW5A.8A.&7A.
ACTUAL POSITIONING OF THE UNIT MAY VARY.

FIGURE 11-F
CROSS-SECTION F-F'

NSL/ECC TECH MEMO
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CLAYEY SILT HARD

GRAY SILTY
CLAY

DARK GRAY
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STIFF

HARD
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SILT

SANDY SILT
CLAYEY SILT

SCALE:
VERTICAL 1" = 10'
HORIZONTAL 1" = 100'

FLUVIAL/COLLUVIAL SAND

ENGLACIAL SAND

INFERRED CONTACT

CONTACT

SB21 SOIL BORING LOCATION (RECENT STUDY)

EL873 GROUND SURFACE ELEVATION

DEPTH FROM WHICH SOIL SAMPLE FOR
CHEMICAL ANALYSIS WAS SUBMITTED

FIGURE 11-G
CROSS-SECTION G-G'

NSL/ECC TECH MEMO
KMISIIH
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5. Englacial sands—dense sand lenses deposited within the
finer grained glacial tills. Generally distinguished
from fluvial/colluvial sands by higher blow counts
recorded during Standard Penetration Testing (SPT),
gray color, and presence of overlying till unit (see
Boring Logs, Appendix A).

The fluvial/colluvial sand (Unit 3, above) and an englacial
sand (Unit 5) occur at relatively the same elevation and
appear to be in direct contact such that they, as a continuous
unit, make up the uppermost water bearing unit at the site.
The lateral extent of each unit is shown on Figure 11G,
cross section G-G'. The section extends from the region
south of ECC (the supplemental investigation area) northward
into the region investigated during the Remedial Investigation
(RI). The fluvial/colluvial sand appears to extend at least
as far north as ECC SB09, and then thins in that vicinity
contacting the englacial sand farther north.

The vertical extent of the water bearing unit is depicted on
Figures 11A through 11G. An isopach may of the thickness of
the water bearing unit, and a contour elevation map of the
top of the glacial till are shown in Figures 12 and 13,
respectively. The fluvial/colluvial portion of the unit is
bound above by the alluvium and below by till. The englacial
sand portion of the unit is bounded above and below by till.
The fractured gray till is visible near the land surface in
the unnamed ditch east and northeast of ECC.

Water levels were measured on April 29 and May 2 at existing
and newly installed monitoring wells. Monitoring well
locations for the ECC Area are shown in Figure 14. A
potentiometric surface map of the water bearing unit drawn
from water level measurements taken on April 29, 1988 is
shown in Figure 15. Groundwater from the water bearing unit
in the vicinity of the ECC site and in the southwest portion
of the NSL site appears to be discharging to the unnamed
ditch and to Finley Creek. The depth of the pond is unknown
so its relationship to the groundwater has not been fully
established.

NSL Site

The soil boring program for the NSL site was performed to
gather geotechnical information for the proposed borrow and
interceptor trench areas. The investigation for both areas
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11-8-88
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SCALE: 7 "=700'

NOTE: The vortical configuration of the
•and and gravel unit la shown
on cro*9 sections (Figure* 11A
to 11G.)

CONTOUR LINE OF EQUAL THICKNESS OF SAND AND GRAVEL UNIT BENEATH ECC STE
CONTOUR INTERVAL; 5 FEET (COMPOSITE OF FLUVIAL AND ENGLACIAL SAND UNITS.)

SOIL BORING LOG FROM PRE-EXISTING PIEZOMETERS INSTALLED BY OWNER

SOIL BORING LOG FROM SUPPLEMENTAL INVESTIGATION

NBL12

ECCBA

*

SOIL BORING LOG FROM MONITORING WELL INSTALLED DURING
NORTHSIDE LANDFILL Rl

SOU. BORING LOG FROM MONITORING WELL INSTALLED DURING ECC Rl

FROM Iff TO 18' DEPTH IN SB08 THERE ARE ALTERNATING SAND-
SILT LAYERS. AT LEAST 3' TOTAL OF SAND IS PRESENT.

FIGURE 12
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. POTENTIOMETRIC SURFACE CONTOUR FOR SAND AND GRAVEL AQUIFER.
CONTOUR INTERVAL: 1 FOOT.

868—— INFERRED POTENTIOMETRIC SURFACE CONTOUR

DIRECTION OF GROUNDWATER MOVEMENT IN SURFldAL AQUIFER

NOTE: Contours hove been drawn to suggest that the pond Is not
hydroullcally connected to the sand and grovel aquifer. This
relationship has not been folly established.

RGURE 15
POTENTIOMETRIC SURFACE MAP OF

UPPER SAND AND GRAVEL AQUFERi ECC
APRIL 29, 1088
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consisted of investigating the upper 40 feet of material for
predesign geotechnical information. This upper zone consists
mainly of fractured silty clay till with some sandy seams and
lenses. The sand seams along fractures and sandier zones in
the upper unit are preferential pathways for groundwater
movement. The till is a very hard, silty clay in both the
borrow area and trench regions.

A potentiometric map of the borrow area (Figure 16) shows
that groundwater movement in the upper, water-bearing unit
is to the south-southeast. The water table occurs at a
depth of 6 to 12 feet below the ground surface.

The general direction of groundwater movement along the
alignment of the interceptor trench appears to be from north
to south (Figure 17). The water level in the upper water
bearing till averages 5 feet below the ground surface.

CHEMICAL CONTAMINANT DISTRIBUTION

Subsurface Soils

Some of the soil samples taken during the subsurface soil
boring program were submitted for chemical analysis through
the Contract Laboratory Program (CLP). The depth intervals
that had samples sent for analysis are shown in Figures 11A
through 11H. Complete subsurface soil sampling results are
shown in Table F-1A (metals) and F-2A (organic compounds) of
Appendix F.

Organic Compounds. Results of the organic analyses of sub-
surface soils samples taken during the supplemental inves-
tigation are shown in Table F-2A. The highest concentrations
of organic constituents were found in soil boring ECCSB-18.
A soil boring (SB18) and two monitoring well installation
borings (SB18A and SB18B) in the vicinity of SB18 were
sampled. The shallow SB18 samples from silty material had
relatively high organic concentrations. The high concen-
trations coincide with elevated organic vapor concentrations
observed in the breathing air space when ECCMW19B was
installed in the vicinity of ECCSB18. Elevated organic con-
centrations were also found at depth from the sand and gravel
unit in SB18 (depths 26 to 28 feet and 28 to 30 feet), but
the results are not conclusive because of the possibility of
cross contamination during the installation of ECCMW19B.
However, organic contaminants were found downgradient of
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SB18 in the sand and gravel sample from SB20 (depth
24 to 26 feet) and the silt sample from SB19 (depth
24 to 26 feet), which were obtained before the cross con-
tamination occurred during the installation of ECCMW19B.

Organic concentrations, other than common laboratory con-
taminants, were found in other soil boring samples at shallow
depths from the surface fill (SB08: 0 to 2 feet, SB12:
4 to 6 feet) and the upper silty clay/clayey silt units
(SB08: 8 to 10 feet, SB14: 8 to 10 feet). Some organic
concentrations are also found at the interface between the
sand and gravel unit and the lower confining unit, or just
within the top of the lower confining unit (SB02: 14 to 16 feet,
SB07: 24 to 26 feet). Other samples taken from the sand and
gravel unit, in addition to those from sample SB20, also have
organic concentrations (SB02: 10 to 12 feet, SB05:
28 to 30 feet, SB09: 10 to 12 feet, SB10: 12 to 14 feet,
SBll: 12 to 14 feet, SB13: 16 to 20 feet, SB14:
18 to 20 feet, SB15A: 6 to 8 feet, SB16: 20 to 22 feet).
Soil borings SB21 and SB23 did not have organic concen-
trations in the sand and gravel unit.

Metals. General standards are not established for inorganic
metal concentrations in subsurface soil. Therefore, metal
concentrations reported for subsurface soils are compared
with estimated background levels for the inorganic con-
stituents to determine if contamination is present.

Background soil concentrations were estimated for the ECC
site during the remedial investigation using eight ECC
Phase 2 Rl soil samples. Results of the organic analyses
indicated that organic contaminants were either not present
or present in relatively minor concentrations in those
samples. Therefore, the eight samples were considered least
affected by waste handling operations at the site and were
selected to estimate background levels for inorganic concen-
trations.

The ranges of concentrations of some inorganic constituents
from the background samples are shown in Table 10, along
with any constituent that was found above the background
range in the subsurface soil samples. Samples taken from
the sand and gravel unit had only antimony, cadmium, and
silver at levels above background; one sample (SB12-03) had
mercury above background. Samples taken from surface fill
had aluminum, antimony, barium, lead, silver, manganese,
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mercury, and zinc at levels above soil background concen-
trations. Cohesive soils of the upper confining unit had
antimony, cadmium, cobalt, mercury, and silver at levels
above background concentrations. Cohesive soils of the low-
er confining unit had aluminum, antimony, cadmium, chromium,
cobalt, and silver at concentrations above background.

Groundwater

Groundwater samples were analyzed by the CLP for organic
compounds and metals, and the ISBH for conventional
pollutants. Analytical results are shown in Table F-1B
(metals), F-2B (organic compounds) and F-3 (conventional
parameters) of Appendix F. Sampling locations are shown in
Figure 7. All recently installed wells except ECCMW19A are
screened in the sand and gravel aquifer south of the ECC
site and southwest of the NSL site. ECCMW19A is screened in
the shallow silty clay above the sand and gravel unit.
Groundwater samples were also obtained in the ECC source
area, ECCMW12 and ECCSUMP. ECCMW12 is in the sump under the
concrete pad. ECCSUMP is the sump barrel on the concrete
pad. ECCMW1A is a background (upgradient) well installed in
1983. All the other wells sampled were installed during
this supplemental investigation. Both organic and inorganic
contaminants were found in groundwater from the supplemental
investigation area.

Organic Compounds. Chloroform (8 ug/l) and phenol (7 ug/l)
were found in field blanks 99 and 96, respectively. In
addition, bis(2-ethylhexyl)phthalate was found in two field
blanks at a maximum concentration of 25 ug/l.

A sample of the drillers' water showed contamination with
several volatile organic compounds including chloroform
(71 ug/l), 1,1,1-trichloroethane (24 ug/l), bromodi-
chloroethane (6 ug/l), trichloroethene (36 ug/l), and
tetrachloroethene (28 ug/l). In addition, phthalates were
also found in low concentrations. The sources of these
organic compounds are unknown. Drilling water was obtained
offsite from the Zionsville City Fire Department and held in
the water tanks on the drilling contractors vehicles until
needed.

No volatile organic compounds were found in the background
well (ECCMW1A). The highest total concentrations of
volatile organic compounds were found in ECCMW12
(204,200 ug/l), ECCSUMP (37,280 ug/l), ECCMW19A
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(71,050 ug/l), ECCMW13 (3,609 ug/l), and ECCMW19B
(2,720 ug/l). Lower total volatile organic concentrations
were found in ECCMW20 (388 ug/l) and ECCMW16 (230 ug/l).
Maximum concentrations of volatile organic contaminants
found in the wells include methylene chloride (12,000 ug/l),
acetone (11,000 ug/l) 1,1-dichloroethane (3,700 ug/l), total
1,2-dichloroethene (72,000 ug/l), chloroform (5,300 ug/l),
1,1,1-trichloroethane (64,000 ug/l), trichloroethene
(16,000 ug/l), tetrachloroethene (13,000 ug/l), and toluene
(7,200 ug/l). Methylene chloride, acetone, and toluene are
common laboratory contaminants but the concentrations found
are higher than would be expected for laboratory contamination.
Chloroethane at 3,400 ug/l was also detected in ECCMW13.
Very low «10 ug/l) or no volatile organic compounds were
detected in ECCMW14, ECCMW15, ECCMW1A, ECCMW17, ECCMW18,
ECCMW21, ECCMW22, and ECCMW23.

In ECCMW19A, which was screened in the shallow silty clay
above the sand and gravel unit, the volatile organic com-
pounds detected include 1,2-dichloroethene (total),
1,1,1-trichloroethane, trichloroethene, tetrachloroethene,
ethylbenzene, and xylene (total). Other than ethylbenzene
and xylene, the same compounds were detected in ECCMW19B.
1,1-dichloroethane was also found in ECCMW19B. As ECCMW19B
was not cased through the shallow silty clay zone during
installation, contamination may have travelled from the
shallow source at ECCMW19A to the deeper unit, ECCMW19B
which is installed at the same location. ECCMW20, which is
also in, the sand and gravel unit and downgradient of
ECCMW19B, was found to have vinyl chloride and chloroethane,
as well as 1,1-dichloroethane and 1,2-dichloroethene (total).

Semivolatile organic compound concentrations were highest in
ECCMW12, ECCSUMP, and ECCMW19A. Lower concentrations were
found in ECCMW19B and ECCMW13. Semivolatile compounds found
include 1,2-dichlorobenzene, 1,4-dichlorobenzene, 4-methylphenol,
2,4-dimethylphenol, isophorone, naphthalene, 2-methylphenol,
and phthalate esters. Semivolatile concentrations for
individual compounds were less than 310 ug/l. No
semivolatile compounds besides low concentrations of the
laboratory contaminants, phthalate esters, were found in
ECCMW1A, ECCMW14, ECCMW15, ECCMW16, ECCMW17, ECCMW18,
ECCMW20, ECCMW21, ECCMW22, and ECCMW23. Total volatile and
semivolatile organic compound concentrations in groundwater
are shown in Figure 18.
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Metals. In unfiltered field blanks, low concentrations of
aluminum (Al), antimony (Sb), arsenic (As), barium (Ba) ,
calcium (Ca), chromium (Cr), copper (Cu), iron (Fe), lead
(Pb), magnesium (Mg), manganese (Mn), potassium (K), sodium
(Na), and zinc (Zn) were found. The drillers' water and
background well, ECCMW1A, contained Al, Ba, Ca, Cr, Cu, Fe,
Pb, Mg, Mn, K, Na, and Zn.

The metals of concern which must be reduced to meet proposed
NSL NPDES discharge limits include As, Cr, Cu, Pb, Fe, and
Zn. Arsenic ranged from 2.2 to 32 ug/l and was found in all
wells except ECCMW19B. Chromium was also found in all wells
and in highest concentrations in ECCMW22 (238 ug/l) and
ECCMW23 (286 ug/l). In the other locations, chromium ranged
from 6 to 65 ug/l. Copper was also found in highest concen-
trations in ECCMW22 (1,660 ug/l) and ECCMW23 (1,220 ug/l).
Copper concentrations were also high in ECCMW17 (423 ug/l)
and ECCMW20 (350 ug/l).

Iron concentrations were highest in monitoring wells ECCMW22
(944,000 ug/l) and ECCMW23 (468,000 ug/l). Iron concentrations
were also high in ECCMW17 (88,900 ug/l), ECCMW20 (92,900 ug/l)
and ECCMW21 (76,000 ug/l). Lead concentrations ranged from
undetected to 723 ug/l in ECCMW17. Zinc was found in all
wells and the sump; its concentration was highest in ECCMW22
(2,770 ug/l) and ECCMW23 (2,050 ug/l).

In filtered groundwater, concentrations of all metals were
lower, indicating that most metals are associated with the
suspended solids. The only metals above proposed NPDES
discharge limits in the filtered water were arsenic, chromium,
and iron. Arsenic concentrations were highest in ECCMW19A
at 24 ug/l. Chromium was highest in ECCMW23 (12.5 ug/l),
and iron concentrations were highest in ECCMW13 (12,500 ug/l).

Conventional Pollutants. Groundwater samples were also
analyZ4BJd for COD, TDS, TSS, alkalinity (as CaCO,) , NH3-N,
and chlorides. Very small concentrations «15 mg/1) of COD,
TDS, and alkalinity were noted in the field blanks. Concen-
trations in background well ECCMW1A were TDS at 418 mg/1, TSS
at 78 mg/1, alkalinity at 313 mg/1, chlorides at 12 mg/1, and
ammonia at 0.2 mg/1. No COD was measured in the background
well. COD concentrations ranged from undetected in ECCMW19B
up to 1,800 mg/1 in ECCMW22. The average concentration of
COD in groundwater was approximately 500 mg/1. COD concen-
trations may be high in ECCMH22 and ECCMW23 because they are
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downgradient of the landfill owner's septic leachate field.
Chloride concentrations were also high at ECCMW22 and ECCMW23.
Chloride concentrations at other locations were higher than
background and ranged from 13 mg/1 at ECCMW18 to 170 mg/1 at
ECCMW20.

Total dissolved solids in all wells ranged from 406 mg/1 to
973 mg/1. Total suspended solids were high in many of the
wells, particularly ECCMW22 and ECCMW23. This may be because
the wells were not surged during well development.

Ammonia concentrations were low with the highest concentration
of 5.6 mg/1 at ECCMW12. Alkalinity ranged from 147 mg/1 to
1,511 mg/1. High concentrations of alkalinity were noted at
ECCMW17, ECCMW20, ECCMW22, and ECCMW23. High alkalinity
concentrations at those locations may originate from dissolved
landfill materials or dissolution of carbon dioxide from
anaerobic decomposition of organics. Alkalinity at the other
locations was close to the concentration measured in the
background well.

GLT636/47
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SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
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SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

-6-8" concrete —
-1' of pea gravel
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—

Crushed rock to 12' depth

6" sand —
6" gray silt u below

Silt frav. moist - wet. -15% small »vL
sand seams every 6". low plasticity, medium
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End Soil Boring @ 25.0

i
^ Soo _i

COMMENTS

06 PTH OF CASING.
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DRILLING METHOD AND EQUIPMENT HS A<3 3/8" ld^ /Mobile Drill B61

WATER LEVEL AND DATE,

LOCATION Zionsville. Indiana
DRILLING CONTRACTOR ATEC Associates

START FINISH 4/16/88
LOGGER B. arownneti

D
EP

TH
 B

EI
O

W
 1

SU
HF

AC
E 

(F
 f)

-

—

5

—

K-

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
ND

N
U

M
BE

R

SI

S2
ten

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

VE
HY

(F
T)

1.7

0."
ikanoth

0.8

1.0

1.0

1.7

1.8

IJ

2.0

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

7-8-10-11
(18)

5-5-6-6
er (11)

2-2-3-2
(5)

4-10-12-13
(22)

4-8-8-8
(16)

7-8-10-10
18

6-10-13-18
(23)

23-42-55-85
(97)

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

top 10" silty dry fill, brown. —
bot. 10" fine sand, dry fill. Brown
Silt dark gray, moist, low plasticity,
soft, -10% by volume of what looked like
charcoal. (ML)
8" silt as above (ML) —
4 biltv sand ~3O% sill. <1U% clay
sand was light brown, med. wet. (SM)
2" Silty sand as above (SM)
10" Sand coarse, wet. brown, -10% silt (5W)

Sand same as above, black band at 9'
10% gravel (3/4" max) (SW) —

2" Sand med-coarse, brown 25% silt, wet (SP)
20" Same as S5 (SW)

SandasinS5(SW)

4" Sand u above (SW)
20" Silt, dry to moist, hard, gray, -20%
rocks up to 1". (ML)

End of Boring® 16' —

Started setting well® H:30 AM

—

—

_ j

ll

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO Spoon
INSTRUMENTATION

ppm
0.0 —

0.0 —

0.0

0.0 —

Took small jar
chem anal 0.0 —
t»1045
Took large cnem
jars t-1050 O Q _

1.0 —

Took Chem.
of fin.
(till)

Set screen from 14' —
to4'

Sandpack 14 J to 3'

grout to surface.

—

—

—

—



\\I3im PROJECT NUMBER
W64641.FQ

BORING NUMBER ~~

ECCSB-03 SHEET i OF i

SOIL BORING LOG

PROJECT NSL/ECC LOCATION ZionsvaJte. Indiana .,
ELEVATION ' DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD ANO EQUIPMENT HSAX3 3/8" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE

UE
PI

II 
BE

IO
W

SU
Itf

AC
E 

(h 
1)

-

5

— i

1JH

— 1

~

25—

—

SAMPLE

IN
IE

H
V

A
L

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
NU

NU
M

BE
R

SOI

S02

S03

S04

S05

S06

S07

SOS

S09

S10

Sll

S12

S13

S14

S15

HE
CO

VE
HY

(F
T)

0.9

1.0

U

1.8

1.6

IJ

IJ

1.6

1.3

IJ

1.7

1.9

1.7

1.9

1.2 :

START 4/5/88

STANDARD
PENETRATION

TEST
RESULTS

r-f-r
(N)

3-6-6-6
(12)

5-^4-5
(8)

2-6-7-9
(13)

6-7-8-9
(15)

5-6-7-9
(13)

5-6-7-8
(13)

3-44-7
(10)

3-4-5-6
(9)

3-5-6-8
(U)

3-544
(11)

10-12-18-19
(30)

11-14-18-25
tt?1

13-18-27-40
(45)

30-48-94-90

J-100-50/0.2

RNISH 4/5/88 LOGGER C. Cnxiani

SOIL DESCRIPTION

SOIL NAME. COLOR, MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

6" Siltv Clav. dk br, IT. grav, wet. soft
2" Gravel black
4" Clavev SilL dk br to black, moi.
Siltv Clav. tr sand, gravel dk br to
Soft, organic staining
One dolomite cobble -2" diam (C
Siltv Clav. ir sand, gravel. It onnj
brown/gray moist, soft, some "too
mooted. (CL-ML)

As above, soft to film,
black "staining" (CL-ML)

Top 1' as above (No mottl
Bottom 0.6 Siltv Clav. gray, dry a
gravel, fine sand
As above
Soft to Firm
(CL-ML)

As above
(CL-ML)

As above
(CL-ML)

As above, soft
(CL-ML)

Top 1.1' As above, more fin* sand
MB, (CL-ML)
Lower 0.4' siltv clav. or. fine sand,
Ton ] ' fa ifoove. man (CL-ML}

K, soft to firm-
black, moist

L-ML)
ish
ts".

ingXCL-ML)
o moist, film

—

*

gray, dry, hard

03' fine, oooriv grsjjtj sjnd. tr silt, gray, wet (S£
0 4* F C QoortY £Tidjfid sand
(SP) little to no silt. wet. med dens
Top t" As ihnva fSP>

Lawv 1 .6' liltv clav/clavcv t tlL p
moist, hard, tr fine sand, or grav (C

As above
Hard to stiff (CL-ML)
IJ' As above

ay, dry to
L-ML)

Lower 5" Rn«- poorly graded sand, tr. nit. —
dk. brown to gray, moat, dense

Siltv elav/elavev silL dk brawn, dr
hard, crumbles (CL-ML)

y

a

iso-> ij

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

Stan 0850
HNu»l.Oppm ABC Bg=0.5ppm
Fill
ta0906
HNu*OJppmABG —
Drillers only have I split spoon!
t=0912
HNu-0-2ppm-0 ABC
Took duplicate of
physical sample
t-0918
HNu-OABG

c-0928 ~
HNu>Bg
00934
HNu«07ppm ABG —
Took chemical set

t=rf)941 _
HNu-Bg

t-0948
HNu»Bg

gradation? More sand
t«0956 —
HNu-0 Jppm ABG

t.1022 —
HNu- B.C.
t»iuzz

HNu»0.4 in sand

t-1035
HNuaOa in sand seam
Mot enough for chemical
sample
t-1059 —
HNu-B.G.
Took VGA's only
Very hard ID sample —
t.1100
HNu-lOppm ABG on fine sand
Rockat»27
t-U22HNu«B.G.

Rev. 8/15/88



!•«" ,KStm

i.^m PROJECT NUMBER BORING NUMBER

W64641.PQ ECCSB-04 SHEET 1 OF 2

SOIL BORING LOG

PROJECT NSlVECC LOCATION ZkmsviDe. Indiana
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(3 3/8' Ld.) /Mobfle DriD B61

WATER LEVEL AND DATE

D
E

P
IM

 B
E

LO
W

 
1

S
U

IU
A

C
E

(F
I)

 
1

-

SAMPLE

IN
IE

H
V

A
l

/

v
>v
10

-

—

/

/
/

/

/
-j/

A/
-j /

25—1/

—1 /

"/

IY
P

E
 A

N
O

N
U

M
B
E
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

R
EC

O
VE

R
Y

(F
O

IJ

1.8

10

1.7

2.0

1.7

1.7

1.7

2.0

U

13

1.0

U

1.7

U

START 4A4/88 FINISH 4/14/8* ' LOGGEB Bob Brownfield

STANOAm
POKTMTHM

TEST
RBU.T1

r-r-r
(HI

5-12-7-8
Ll9)

2-5-6-7
(ID

2-2-3-5
(S)

5-4-6-17
(10)

5-6-7-*
(13)

4-5-6-4
'I1)

2-2-3-4
(5)

4-5-6-7
(11)

5-7-6-6
(13)

7-7-9-9
(16)

8-9-10-11
(19)

7-8-9-10
(17)

8-10-12-12
(22)

8-12-13-18
(25)

2-14.19-21
(33)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MMERALOGY,
USCS GROUP SYMBOL

2" crushed stone
14" silt dark gray to black, dry to moist _
firm. -5% coarse sand. (ML)

Sane M ibo*̂ !

Sana t*. tbp»«. gny, w"t on C"lBvdr —

moisf oo inside*

Same u •bovfj moifff

Same as abQXf

SJlt gray, moist. <5% coarse sand.
low pliwnry, soft. ("ML)

travel gray, 3/4' max -30% sand,
well graded, clean wet. (GW)

Sjnd. gray, coarse, wet, <2% silt (SP)

s^f. f* |ftn"f but well graded. (SW)

Sane M above •"•

Same as above. -10% gravel 3/4" max. —

Same as Sll

SjQfL gray med. to coarse.
<5% tUu-10* gravel, wet.

Sjoi gray, fine to med. <3* silt. —
(SW)

a

1§

COMMENTS

DEPTH OF CASMG.
ORLLM6RATE.
ORU.MGFLUOLOSS,
TESTS ANO
NSTRUMENTAT1ON

Sp
t»12Q

h
;

(weathered Gil)

c-1550

t«1605

t-1620

Took Chemical
Samples • No Physical \

con

INu
13171"

3kj.

—

—

—

—

/—

—



•mm . PHOJECTNUMBEH BORING NUMBER

W6A641.FQ ECCSB-04 SHEET i of 2

SOIL BORING LOG

PROJECT MSL/ECC- LOCATION ZSonsviUe, Indianm*. . ..

SL2VAT1ON DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD ANO EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61

WATER LEVEL ANO DATE

O
E

P
II

IU
E

IO
W

 
1

S
U

H
FA

C
E

 (
F
 D

SAMPLE

IN
IE

H
V

A
L

» i /

-y
35 —

—

/

IY
P

E
 A

N
U

N
U

M
U

E
H

S16

. S17

S18

ItE
C

O
V

E
H

Y
(F

O

10

10

10

START 4/14/88 RN1SH 4/14/88 LOGGER Bob Browruieid

STANOMO
. PENETRATION
1 TOT '

RQULTS

r-r-r
(N)

10-14-24-20
(38)

9-12-15-15
(27)

10-36-17-31
- (53)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE OENSfrv OR CONSISTENCY.
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Sand One, dean dense, gray wet
w/ 1 " high pLasucicy clay seams —
every 8 to 10"
Sjnd. gray, v. fine, -3% silt in sand. 1"
silt seams every 3-4". —

Sand as above
3" SQt gray. v. hard, dry, -10* coarse
r-_~l T-... _!....• t\JI1 V

End Sod Boring <§ 36'

^smmimm

-HM

SY
M

BO
LI

C
IO

C

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

Bkg

1 —

\\/



1* Zf 'if HIM

PROJECT

ELEVATION

PROJECT NUMBER

W64641.FQ

BORING NUMBER

ECC SB-05 SHEET OP 2

SOIL BORING LOG

NSL/ECC LOCATION Ziomvifle, Indian*

DRILLING CONTRACTOR ATEC Associates

-

DRILLING METHOD ANO EQUIPMENT HSAO 3/8" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE START 4/13/88 FINISH 4/13/88 LOGGER C Cruciani

5cr
LU LJj
CQ <j

— u_
X £
UJ 3

—

—

c ̂ ^_«

—

—

15

—

— 1

25—

i

_J

01

i

/
///
/
/
/
/

/•
// /
/
/

/
/

/
/
/

SAMPLE

I*

ll
SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

CIA

S15

1

ii
1.6

1.4

f
2.0

2.0

2.0

1.6

2.0

1.5

1.0

2.0

1.2

1.6

07

1.7

STANDARD
PENETRATION

TEST
RESU.TS

r-r-r

2-2-3-4
(5)

2-2-3-3
(5)

2-3-3-4
(6)

3-5-8-10
(13)

4-6-7-10
(13)

2-6-7-8
(13)

1-3-4-6
(7)

2-4-6-7
/m\

2-4-7-14
an

2-4-6-10
(10)

8-9-10-11
(19)

6-8-10-10
(1?)

6-8-9-12
(17)

AJI in 1*5
(18)

3-7-12-14
(19)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOK. STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Silrv clav. brown, moist, soft, tr sand
(CL) ~~

As above (CL) —
one crack 8" from bottom, tr. gravel
No recovery 1st attempt
No recovery 2nd attempt
NO SAMPLE

As above grades to firm (CL)

Siltv clav. gray, moist, firm, tr sand.
IT gravel (CL)

As above —

As above

Lower 6" 3-4 "cracks" filled with sand

150 se. tr. gravel (SW)
Siltv clav. tr gravel, gray, soft

As above (CL)
1' sand seam 0.4' from top, 1' from top.
Bottom 1" F-M land, gray, wet. loose
OJ intariayered sand A gravel pay. differing
Uthoiogm, wet, loose (GW-SW) —
OJ'asSS
0.4' sand A gravel (SW)
1.0* sand & gravel u above
1.0' sjofL med, gray, wet <5% silt.
-5% small graveL (SP)

Same as above, med to coarse (SP)

Same ai above (SP)

03 uni gray, fine, clean (SP)

Smd gray, fine wet, clean. (SP)

a

Is

COMMENTS

DEPTH OF CASING,
DRUJNGRATE.
ORJLLMGFLUIOLOSS.
TESTS ANO
MSTRUMENTATION

Stan® 1500
(Topsoil)
t-1506
HNu- B.C.
t.1512 —
HNu-B.G.
t-1514
HNu-B.G. —
Told drillers to drill to 6'
try for 6-8'
t-1522 _
HNu-B.G.

t-1529
HNu-B.G. ~
Took Physical Duplicate

t-1530 —
HNu-B.G.. No physical sample
Took Chemical Sample
c-1538 _
HNu-B.G.

t-1542
HNu-B G

t-1548 —
HNu-B.G.

c-1555 —
HNu-B.G.

—

—

Chemical set

Rev. 8/15/88



(•:>,, ran*
PROJECT NUMBER BORING NUMBER

W64641.FQ ECCSB-5 SHEET i OF •>

SOIL BORING LOG

PROJECT NSL/ECC - LOCATION Zionsvifle, Indiana,,
ELEVATION DRILLING CONTRACTOR ATEC Associates ' '
3RILLING METHOD ANO EQUIPMENT HSA(3 3/8" i.d.) /Mobtle Drill B61
WATER LSVELAND DATE

ot
H

iiu
ito

w
 1

S
U

H
F

A
C

E
(F

I) SAMPLE

TW
V

H
3JN

I

J /

-

35

45 —

—

/

/

/

'/

/

lY
P

t A
N

O
N

U
M

U
E
H

S16

317

S18

S19

S20

S22

HE
CO

VE
HY

(H
>

IJ

1.8

1.8

10

10 •

10

START 4/13/88 FINISH 4/13/88 LOGGER C Cniciani

STANDARD
PENETRATION

TOT
RESULT!

r-r-r
(N)

10-12-14-18
C26)

10-19-29-30
(48)

8-20-25-32
• (45)

8-14-20-19

8-14-20-22

8-12-30-46

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOIL STRUCTURE. MWERALOGY.
USCSGROUP SYMBOL

Sjme M above

S«mc n above

8" as above —
14" Sand gray, v. One, wet, clean. (SP)

Same as above. (—2% Silt)

Sjnd. v. fine, wet. gray. -30% silt,
1/2" silt seams every 6 or 8" (SM)

i-'jÎ Sdv™.! —
6" silt gray, hard, dry, -10% small gravel

End Soil Boring® 42" __

•̂MM

ll

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILL ING FLUIOLOSS.
TESTS ANO
INSTRUMENTATION

—

t.1750
HNu-Bg

—

(till))

•



lili'.ifiiim PROJECT NUMBER
W64641.FQ

BORING NUMBER

ECC SB-06 SHEET t OF 2

SOIL BORING LOG

PROJECT NSL/ECC LOCATION ZionsvUle. Indiana, ..
ELEVATION " DRILLING CONTRACTOR ATEC Associates "
DRILLING METHOD AND EQUIPMENT Mobile Drill B61/HoOow Sum aucers 3 3/8" i.d.
WATER LEVEL AND DATE

D
EP

FH
BE

LO
W

 
1

SU
RF

 A
CE

 (F
l)

*-

—

25 —

—

SAMPLE

IN
TE

RV
AL

/

/

/

/

/

/

/

/

/

/

/

/

/

y
/

TY
PE

 A
NO

N
U

M
BE

R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

>

ig
l.O

1.0

12

IJ

2.0

2.0

1.7

1.7

1.7

IJ

IJ

1.0

IJ

1.8

1.5

START 4/12/88 FINISH 4/12/88 LOGGER B. Brownfield

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

2-2-3-4
(5)

3-3-3-3
(6)

2-2-2-3
(4)

(soft)

5-6-7-8
(13)

5-6-7-10
(13)

4-6-6-8
(12)

5-8-8-8
(16)

4-5-6-11
(11)

64-9-10
OT)

5-4-8-9
(16)

8-10-11-12
(21)

8-14-16-20
(30)

8-16-18-18
(34)

9-18-21-26
(39)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Topsoil dark brown, moist, fill, small roots,
soft, slightly plastic

SilL moist, light brown, soft, slighdy plastic —
(ML)

Same as. lbove> wet at bottom 6"
also a little gravel in the bottom 6" (-10%)

Same as above. 30% gravel.
Bottom 4" silt (moist)

Silt a above, wet. gray, -10% gravel, firm.

Same U sbovfi — — •

Same as above
(gravel layer 1" thick® 130

12" S«me as S6
6" sjgdj pav. medium <2% silt, wet (SP)
2" f^F^nwi till it above _«
Silt, gray, moist -10% clay
med plastic, soft (thin sand layers every
2to4"XML)

<3% silt. -30% coarse sand.
poortv traded. (GP)
Sand w/ gravel gray, wet -20% gravel
clean, max size - 3/4" Well graded. (SW)

Same as above

16" same as above
12" sand fine to med size, gray, clean, wet
poorly graded. -10% small gravel (SP)

Same as sand above. (SP) —

Sjod same as above, increasing
silliness in bottom 4".

Is
V) -J

COMMENTS

DEPTH OF CASING.
ORLLMGRATE.
ORLLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

H
B

Apparent water @ 5 S

Tfll

Tfll

\
Chemical sample taken
ECC SB-06-06

H
B

I555_hn

first competent sand layer :
Tffl

•

Chemical Sample Taken
ECC SB-06-13

\

tin
kr

—

—

/

Nn-

kg

—

f—



l»JA//aiW
PROJECT NUMBER BORING NUMBER

W64641.PQ ECC SB-06 SHEET 2 °F 2

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsvilk. Indian* •..
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD ANO EOUII
WATER LEVEL ANO DATE

O
E

P
IH

B
E

LO
W

 
1

S
U

H
FA

C
E

(F
I)

—

$5 —

—

dO -.

—

SAMPLE

IN
IE

H
V

A
L

/

/

/

/

/

/

FY
P

E
A

N
D

N
U

M
U

ER

S16

S17

SIS

S19

S20

S21

RE
CO

VE
HY

(F
T)

2.0

1.7

2.0

2.0

2.0

1.8

>MENT Mobile Drill B61/Hoilow Stem niters 3 3/8" i.d.
START 4/12/88 FINISH 4/12/88 LOGGER B. Brownfield

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(N)

9-26-30-30

14-18-20-22

10-15-18-21

8-9-10-12

11-25-36-50

13-26-3^40

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSfTY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

SjnjL gray-tan, wet. dense, fine to med size
SQt seam 1" thick® 31 -5'

Sand, tan. fine, moist, clean, poorly graded.

Sme M above. -5% silt.

SilL tan. wet. soft, <5% clay —
Low plasticity (ML)

12" as above
12" Silt dark gray. -10% grav.. dry, hard

Santa M ibova "~

End Soil Boring (942* —

a

Iscs> 2

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu
Bkg-

| —

—

Chemical
Sample Taken
ECC SB-06-20
mi \j/

—



f«.V,,CTi»

PROJECT
ELEVATION

PROJECT NUMBER
W64641.FQ

BORING NUMBER

ECC SB-07 SHEET i OF 2

SOIL BORING LOG

NSL/ECC LOCATION Zionsvifle. Indiana „ '
DRILLING CONTRACTOR ATEC Associates '

DRILLING METHOD ANO EQUIPMENT 3 3/8" HSA Mobile Drill B61
WATER LEVEL AND DATE START 4A 1/88 FINISH 4/12/88 LOGGER B. Brownfield

5 r*™*

O
E

PI
H

B
E

U
SU

H
FA

CE
 (F

—

—

5

10

15 —

SAMPLE

IW
ER

V
A

L

/

/

/

/

/

/

/

/

/

/

J /
\/

25 —

/

/

V

TY
PE

 A
N

O
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

V
ER

Y
(F

T)

2.0

2.0

0.5

IJ

1.0

1.5

0.7

2.0

IJ

IJ

IJ

1.7

1.8

IJ

1.8

STANDARD
PENETRATION

TEST
RESULTS

r-r-r
(«>

23-25-35-35
(60)

24-20-8-8
(28)

6-8-10-10
(18)

944-4
(8)

2-2-3-4
(5)

2-2-4-7

(6)

0-0-2-3
(2)

6-8-9-12
(17)

6-8-12-12
(20)

8-8-10-11
L18)

10-13-13-14
(26)

11-13-18-24
(31)

30-23-27-60
(50)

18-80-100/6"

25-31-55-65
(86)

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSfTY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCS GROUP SYMBOL

Crushed limestone fill, stained black
for top foot. _

8" Crushed limestone fill
16" silt, dark brown, -10% fine sand, moist —
low plasticity (ML)

Rubbish - silicon sealant, rocks (fill)

3" rubbish as above
8" Silt w »md A elav - dark brown, moist, soft
low nlftfrif — 2fWt fine cftrui f Ml ^

a» above, more wet

12" as above —
6" SJD4 fine, gray, wet -10% silt (SP-SM)

ft" jand as above
2" gravel (1/2" max) well graded, wet

Sand med coarse, gray, wet well graded,
small gravel (-10%) V. clean (SW)

Same as above """""

Same as abovc

Same as above, medium f-S%pavel)
lack of fine sand (SP)

8" same as above
14" silt gray, moist, nonpiastic, -20% fine,
fine sand seams every 2-3" (ML)

SilL gray, dry on inside, wet on outside
Small rock fragments (>5%), hard.

7" Same as S 14
7" smd. med, gray, wet. poorly graded, clean (SP
»"g—-"g '"'"')

^
ig
VJ J

COMMENTS

DEPTH OF CASING.
ORLLINGRATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu-lOppm

HNu-llppm

HNu-2ppm — _

HNu-4ppm

HNu-Bkg —

HNu-Hkg —

HNu-Bkg

HNu-Bkg HHu
Bk—

i
i ~—i

i

!

•

Q82Q 4/
Rocks @ interface of sand —
and silt
bottom 1" of spoon was hard
dryffll —
Took Chemical Sample out of
513
Tfll

Rev. 8/15/88



PROJECT NUMBER
W64641.PQ

BORING NUMBER

ECC SB-07 SHEET OF

SOIL BORING LOG

PROJECT NSL/ECC . , LOCATION ZionsviBe, Indian* --. . . . .

ELEVATION " DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT 3 3/8" HSA Mobile Drill B61

WATER LEVELANO DATE

O
E

P
IH

B
E

LO
W

 
1

SU
H

FA
C

E
 (
F
 I)

 
|

30

35 —

SAMPLE

IN
IE

H
V

A
L

/

IY
P

E
 A

N
O

N
U

M
BE

R

S16

R
EC

O
VE

R
Y

(F
D

2.0

START 4/11/88 FINISH 4/12/88 LOGGER B. Brownfield

STANDARD
PENETRATION

TEST
RESULTS

p-r-r
(H)

25-40-55-75

(95)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Same as S14

End Soil Boring @ 32*

y

Is
SO 2

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS ANO
INSTRUMENTATION

HNi
BEg



PROJECT NUMBER

W64641.FQ

BORING NUMBER

ECCSB-08 SHEET OF

SOIL BORING LOG

PROJECT NSL/ECC . LOCATION ZionsviHe, Indiana .̂.
ELEVATION DRILLING CONTRACTOR ATEC Associate*
DRILLING METHOD AND EQUIPMENT 3 3/8" HSA Mobile Drill B61
WATER LEVEL ANO DATE

D
EP

TH
 B

EL
OW

 
1

SU
HF

AC
E 

(F
l)

 
1

—

5

-
—

25-̂

SAMPLE

IN
IE

RV
AL

/

/

X1

xxxxxxxx

IY
PE

A
N

O
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

So

S9

S10

Sll

RE
CO

VE
RY

(F
T)

1.8

1.7

0.7

1.0

U

1.8

U

1.2

1.7

2.0

2.0

START 4A2/88 FINISH 4/12/88 LOGGER B. Brownfield

STANDARD
PENETRATION

TEST
RESULTS

r-r-p
t*)

7-11-19-20
(30)

10-11-19-20
(30)

3-3-8-5
(11)

1-4-3-2
(7)

3-4-6-8
(10)

3 -̂6-7
(10)

5-5-6-8
(11)

3-4 -̂8
(10)

8-U-16-18
(27)

11-16-18-19
(34)

12-16-18-30
(34)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSfTY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Fill concrete chunks, asphalt
pavement chunks & other black debris

10" Same as above
10" SQL dark gray, -20% sand, tow plast. —
wet (ML)

Sill tan to gray, wet, low plasticity, soft.
(ML)

Same as above

Sajneas sboyg

Sjlt gray, saturated, -20% sand (fine)
in thin lenses, soft

10" SffilfiU above
4" Sand lense (fine) wet. poorly graded (SP)

12" Same as S6
4" Sand lense as above —
4" Same as S6

Silt gray, -20% fine gravel dry, hard

SJltuSlO

End Soil Boring @ 22' —

f t
COMMENTS

DEPTH Of CASING.
DRLLMGRATE.
DRLLMGFLUIOLOSS.
TESTSANO HNu
NSTRUMENTATION ppn,

Took Chem. No physical
Drillers noted water
@3'

0.2~

nr
HNu-12ppm

Took Chem - No Physical

Till _

i —

—

TQl
V

—



{•,A/<aCT

PROJECT
ELEVATION

PROJECT NUMBER
W6464I.FQ

BORING NUMBER

ECCSB-09 SHEET i OF t

SOIL BORING LOG

NSL/ECC LOCATION ZionsvuTe; Indiana •„
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD ANO EQUIPMENT 4 1/4" HSA Mobile Drill B61
WA TER LEVEL AN D DATE START 4/1 7/88 FINISH 4/17/88 LOGGER C. Cruciani

le
If
2 </J

5

—

15 —

-

29 —

25—

SAMPLE

<

JJ

I

/
/

/

xx
/ x
/

/

/
/
/

/
/

///
//

/

%*•5a
*1i z

si

S2

S3

S4

S5

S6

S7

S3

V

io e
2 fc

08

1.2

0.8

1.4

1.4

2.0

1.2

1.0

STANOARO
PENETRATION

TEST
RESULTS

P-P-P
(N)

3-2-4-9
(6)

4-5-6-6
(11)

3-4-2-2
<f\\

1-6-10-10
(16)

14-13-14-13
(27)

9-6-10-6
(16)

7-6-10-10
(16)

9-10-11-15
(21)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

(ML-CL)
0.9' Asabove (ML-CL)
1/2" sand seam, poorly graded, (SP) Med grained
dry to moist, IL brown, loose to med dense.

Sjnd. poorly graded, med grained, U. brown.
wet, loose 2" gravel near bottom (SP-GW)
1ar«» pohhl* m hnrtnnv SO mm Irmg

1' Clavev silL with large gravel, pebbles to 50mm

—
(ML)

Alternating 6" layers silt, gray, —
wet. soft and large gravel with clay (as S4XGW-J

Smd. fine. gray. wet. loose (SP)
fTeVifli to well •mftttfi 2n^4l

0.7 - as above (SW-GW)
QS - clavev silL gray .dry (ML-CL)
to moist, firm to stiff, v. gravel

CltvcvnlL ir. gravel, gray, dry, hard

End Soil Boring® 16'

"

—

is</> _i

0.)

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILL ING FLUIOLOSS.
TESTS ANO
INSTRUMENTATION

Begin augering t=1220
(TiTII
t=1225
HNu-BG
t-1235
HNu-BG

t-1240
HNu-BG

c-1245
HNu-BG —

t-1249 _
HNu-BG

t-1255
HNu-BG
took chctnicil
c-1305
HNu-BG Physical of till
TjQat \~'

c-1310
HNu-BGTJU
Physical Dup

Told drillers to set 5' well
screen from 14' to 9'
ECCMW 16 —

—

—

Rev. 8/15/88



it maxim

PROJECT

ELEVATION

PROJECT NUMBER
W64641.FQ

BORING NUMBER

ECCSB-10 SHEET i OF t

SOIL BORING LOG

NSL/ECC LOCATION Zioasvilfc, Indiana
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD ANO EQUIPMENT HSA 3 3/8" ID Mobile Drill B53
WATER LEVEL AND DATE START 4/13/88 FINISH 4A3/88 LOGGER C. Cniciani

?e
UJ QJ

a cj
£ <
t» LU

0. £

S3

_

•

16 —

—

l*~

—

25 —

_J

£
UJ

I

X//
////
//

/
/

/

/
/

/
/

/

SAMPLE

i*< uj

g!
v— 2

si

S2

S3

S4

S5

S6

S7

S8

S9

S10

sn

S12

S13

>

0

Si

1.0

0.5

12

U

U

1.4

1.9

1.2

1.9

jj

1.8

IJ

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(HI

4-7-10-13
(17)

4-7-10-13
(17)

9-13-10-7
(23)

5-5-7-9
(12)

7-9-10-10
(19)

4-7-8-12
(15)

13-12-20-17
(32)

15-26-29-30
(55)

13-20-28-21
.(48)

10-18-17-20
(35)

8-10-23-20
(33)

18-22-28-37
(50)

23-38-34
(72)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY ORCONSISTENCY.
SOL STRUCTURE. MINERALOGY ,
USCSGROUP SYMBOL

Blind Drilled (Fill)

Top 6" Siltv clav tr gravel, sand, dk brown,
moist, soft (Rn) —
Lower 6" well traded. F-C, sand. It gray, wet to
moist loost to med dense (SW)
Well traded sand. F-C-. tr graveL pebbles to
40mm, It gray, wet loose (SW)

Well traded. Sfnd, F-C. tr graveL It gray to
brown, wet loose some clay (SW)

Top 6" F-M poorly rrmdtd *»nd. f SP)
brown, wet dense, lower 0.8' at S-4 (SW)

About 6" of material from blow in before
spoon was set —
Well traded sand. F-C tr graveL one pebbk
(broken) to 50mm. It brown, wet loose to med
dense, some black staining (SW)
As above (SW)
Top 1 As above (SW)
Lower 0 9* F-M Poorly, traded sand. Hr)11^
but 6" of white, "sugar" looking, wet med
dense (SP)
Top 0.8' as above (SP)
Lower 0.4' sand and graveL (SW) pebbles to —
80mm. varying lithology. 3" lense within with
the very coarse gravels, tr clay (GQ
Wen graded F-C sand. IT graveL brown to grayr-
moist to wet dense (SW)

to wet dense (SP1 0.3' we.ll graded {and with
clay, tr gravel, pebbles to 20mm, gray, moist to
wet, dense turn (i w ); lower u.4 wen graoea — ~

_, tand A graveL gray, tr. pebbles to 10mm. loose (i
| Top I' well graded F-C sand, gray, wet dense 2T

Lower 0.8' siltv elav. gray dry to moist v, hmt
6" from bottom sand seam 1/4" (CL-ML)

As above sand seams, about 5 over the interval

End Soil Boring @ 25.5' —

1
Is
V) 3

W)(
i

COMMENTS

DEPTH OF CASING.
ORLLMGRATE.
ORLLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

Stan 0750
No Sample

t-0800
HNu-B.G. . —
physical sample of lower 6"

MttO*
HNu-B.G.

t- 0812 Took Chemical
HNu-B.G. Set

t-0819
HNu-B.G.
Having a lot of blow in. Put
heed of water in augers to
keep out blow in —
c-0831
HNu-0 not measured

HNu-B.G.
Took Chemical Set
More water added to augen
t-0901
HNu-B.G.
1=0910
HNu. B.C. —
Tested HNu w/ felt tip

t»0919 —
HNu-B.G.
Took Physical Uupucate
t-0930
HNu-B.G.

pp>4.5
1000 Took break
1010 Begin drilling again. A lot of—
blow in. Sample interval cleaned
out twice
Approx 4" from above —
t-1030
HNu-B.G. —

Rev. 8/15/88



(232/̂ 11
PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECCSB-11 SHEET t OF {

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsvifle; Indiana ...
ELEVATION DRILLING CONTRACTOR ATE C Associaief
DRILLING METHOD ANO EQUIPMENT HSA 4 1/4" ID Mobile Drill B61
WATER LEVEL AND DATE

O
EP

IH
B

EL
O

W
SU

H
FA

CE
 (

FF
)

—

5

—

16— ~

—

»-

—

25 —

SAMPLE

IN
iE

H
V

A
L

/

/

/

/

/

/

/

/

/

y
/
/

PY
PE

A
N

O
N

U
M

B
ER

SI

.52

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
HY

(F
T)

1.2

IJ

1.1

0.8

1.6

1.8

1.8

1.9

IJ

1.0

13

IJ

START 4/5/88

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
IN)

4-2-7-5
(9)

8-20-22-18
(42)

12-11-4-4
(15)

4-8-12-10
(20)

5-6-7-7
(13)

4-4-7-15

(ID

11-11-11-13
(22)

13-14-14-25
2nd attempt

8-12-15-16
(27)

7-14-15-21
flfrt

10-16-16-17
an

11-15-16-25
(31)

RNISH 4/5/88 LOfiQER C. Cruciani

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

6"Sfltv clav. brown, tr gravel, moist loose (CL-N
3" F-C sand well graded, tr gravel, brown black-
organic] (SW) (CL-ML)

\ 6" Silty clav. brown, tr. graveL moist loose (CL-
1' As above (CL-ML)
0 J' Sandv travel & cobbles to 40r
dry, loose (Fill)
0 j' AJ above
3" silty fine gr sand (clay), poorly
It brown, wet. soft to med dense
6" silty clay, gray w/ black staining.

ran, whin.

graded. bufTto

L soft, mout
6" Safflfi as above ~™
0 J' coarse sand & gravel fragment
white/buff, dry
Silty ClflY/CiiYVy Silt *- graveL fin
to dk. brown, moist, soft homoges
Top 1.6' Ajiitoivt
Bottom 0.2* wejl_gndfi4 F-C sjnjL
gray, wet, loose to med dense (SW

f " liltv olav M in S5
I J' med to coarse sand & gravel, i
loose
Top o ?' F-C 'YtiLzndfid sjndj r*
loose (SW)
0 S coarse gravel, vtrymg litholoi
n o1 C.T Weji grided ]in4 gr^y, «
6" aa above (SW)
1.0 ifltv clav. tr. graveL dk. gray, i
stiff (CL-ML)

A> above fCL-ML)

Ajjbjvfi. (CL-ML)

About 6" from above in augen
Auboxfl (CL-ML)

> to 30mm

e sand, gray —
MOUS (CL-ML)

tr gravel —
)

tray, wet ~"

y. w«

y. wet tooae (<
etk)OM(SW)

noistiDdry,

—

End Soil Boring® 24'

y

1§

L)

rfL)

IP)

COMMENTS

DEPTH OF CAS ING.
DRLLINGRATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

Stan sample 1430 Bg HNu-0 Jppm

t-1433 —
HNu-B.G.
FJlLorganics throughout
6.1441 _
HNu-B.G.
Eli
t-1502
HNu-0.5ppm ABG (Fill)

t-1512 —
HNu-B.G. FJ1

c-1517
HNu-B.G.

e.1525 _
HNu-B.G.

c.1535
HNu-B.G. but took
chemical set
t-1545 No recovery: out of sampler
2nd attempc Had to set sampler
•1ft before interval because of
blow in HNu- 0.4 3. HS3.2 ABG
after 5 min. in jar t-1553 —
c-1600
HNu-B.G.
About 6" blow in (TJ1) _
1*1616 A lot in augers.
HNu-B.G. Actual sample recovery-
CTffl)
c-1630 ~
HNu-B.G. (TD1)
Win have them drive one more
spoon for til], grout & move over. —
t-1650 (Till) HNu-0-5 ABG

rfrmliciB
1700 Told drillers to grout hole. —
Told to make grout thicker.
WiH move over to set well

Rev. 8/15/88



PROJECT NUMBER

W64641.FQ

BORING NUMBER

ECC SB-12 SHEET 1 OF

SOIL BORING LOG

NSL/ECC LOCATION Zjonaville, Ihdiaaa-.
ORILUNG CONTRACTOR ATEC Associates

PHOJECT_

ELEVATION

OBILUNG METHOD ANO EQUIPMENT 3 1M" HSA. Mobile Dnil B61 rit. connnuous 24" samples (2 inch OD^
WA TEH LEVELANO DATE START 4/7/88 FINISH^ 4/7/88 LOGGER RE Huddleston

5^

S ̂s ^
• u.

2s 5a v>

-

-0930

TO-tty

—

19—

-

«-

— i

H
i— iii

H
~L

<
s
UJi

0-277
7
/̂«/7

8-H/

/
10-1/

12X4

X

/
18>20

20,42

22-2^

SAMPLE

is
UJ ^a. s

SI

S2

S3

34

S5

S6

S7

So

S9

S10

su

S12

>•

a
o —Si

2.0

2.0

ZO

1.0

2.0

IJ

2.0

2.0

1.0

2.0

ZO

10

STANOAM)
PENETRATION

TEST
RESULTS

P^-P
IN)

6-8-10-14
(18)

8-8-20-30
(28)

18-24-30-14
- (54)

5-9-7-5
(16)

3-3-2-2
(5)

iunkin-l-l-1
(2)

4-5-6-10
(11)

8-10-13-14

(23)

5-5-10-12
(15)

7-U-15-2S
(26)

13-15-16-37
(31)

10-22-32-44
(54)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Ok. brown silrvsand (SM). with medium gravel
St wood fragments, moist slightly soft Fill

Brown silrvsand as above. Gravel content -30%
angular medium graveL No wood fragments —
observed. (SM)

F-M sjnd jt grave', ftl (SP-SM1 as above.
brown-gray, dry

Cray all (ML) tr. sand, with graveL moist

Bmwn.grsy, madhim MVJ with silt A. tmtaa at

silt (SP) silt seams an gray-bJadt - 2" thick —

Gray-black fine sandvsilt (SM-ML)sort plane
slightly sticky, wet —

As above to 13' .
washed fine to medium angular pave! (OP-GW)
wet loose —

Gray, medium sjmL loose, wet (SP)

Sod u above to 17
Slightly stiff, wet, gray uil (ML) trace fine —
angniar-iubangulir graveL not sticky

SJi M above- suff, gravel content 10-30%. _
becoming drier with depth

SJlt ta above, becomes sandier from 21-22*
(is stlry sand SM at this depth)

Sand seam 22-23' • medium sand, wet grades to
sandy all as m 20-22* sample

End Soil Boring @ 24'

a

In

COMMENTS

DEPTH OF CASING.
OALLMGRATE.
DULLING FLUID LOSS.
TESTS ANO
NSTRUMENTAT1ON

HNu-BG

HNu»l Jppm max
Took sample for chem. Anal. —
ECC SB-12/02

HNu-1.8ppm up to
7ppmm«
v.nem sample cv.v.-oo-i^/uj
No physical sample collected.
HNu— 0.5ppm
bkgnd in hole

HNu—O^ppm ~~

HNu-BG
inhole-BG —

HNu-BG

HNu-BG

HNu-BG
in hole-BG —
Till

HNu-BG _

HNu-BG _
(outside of sampie is wet
but till is dry) ^—
HNu-BG

End Drillin* (31030

Boring open to 22'. sample to 24' —



r »;;.', /an PROJECT NUMBER BORING NUMBER

W64641.FQ ECCSB-13 SHEET i OF 2

SOIL BORING LOG

PROJECT MSIVECC LOCATION North W«t of owaea.Pond
ELEVATION DRILLING CONTRACTOR ATEC Associate*
3RILUNG METHOD AND EQUIPMENT 3 3/8" HSA. Mobile Drill B53
WATER LEVEL AND DATE

D
te

iH
H

tl
O

W
 

1
SU

H
FA

CE
 (

F
l)

"-

25 —

SAMPLE

IN
IE

H
V

A
L

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

TY
PE

 A
NO

N
U

M
BE

R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

S14

S15

RE
CO

VE
RY

(F
T)

1.8

IJ

2.0

125

1.3

1.75

U

U

0.8

13

IJ

1.0

0.8

1.0

U

START 4/11/88 FINISH 4/11/88 LOGGPP B. Brownfield

STANDARD
PENETRATION

TEST
RESULTS

P^-P
(N)

2-3-3-3
(6)

3-5-6-7

(11)

3-6-6-8
(12)

5-8-10-10
(18)

' 4-6-7-7
(13)

4-6-8-10
(14)

3-6-7-9

5-6-8-11
(14)

5-5-5-5
(10)

7-5-5-6
(10)

5-6-6-7
(12)

7-7-6-*
L13)

0-8-8-10
U6)

44-12-14
Cl 8)

13-13-13-16
(26)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

8" Dark brown topsoil
Silt tan, moist tr. fine sand, low plasticity

Sflt tan. moist tr. small gravel & sand, low plast
1 thin sand seam sticks (1/2") —

Same as above, light brown.
-10% clay (ML)

Same ta above, gray brown
-15% gravel

Siltv clav. gray, low plasticity, tr. small gravel
moist CL-ML

Same as S5 -10% graveL wet —

Sane as above

Same as above
Water present sand seam 1/16" @ 15.5

S*Hn Wl KTVVSl KTSy. ^V^u XTttOttQ* 1/2 flft*Vt

wet clean (lack of fine sand) (SW) —

Sane aa above —

Same aa ajjQve,

SsfflfLILibove

Same aa above.
-^—

Same as above
(silt seam <9 27 1/T)

Ssjttftjisabove
(Silt seam @29P)

_j

|g

ML

COMMENTS

DEPTH OF CASING.
DRILL ING RATE,
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu-BG
Fill —

HNu-BG

HNu-BG

HNu-BG

HNu-BG

HNu-0.2 above BG —
Peak

0.1 HNu above BG

0.1 HNu above BG

Chem. sample taken (only \
jar of each.) ECC SB 1 3 -09 A 0
(No Physical Sample)
Finish chemical samples on
this spoon. Oily sheen showed —
up in cuttings.

-15 mm between samplees
because of sand flow.

—

Took chemical sample



[•:>,',nffn

PROJECT
ELEVATION

PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECC SB-13 SHEET ^ OF 2

SOIL BORING LOG

VSL/ECC LOCATION North West of ownen Pond

DRILLING CONTRACTOR ATEC Associates " • - '
DRILLING METHOD ANO EQUIPMENT 3 3/8" HSA. Mobile Dnil B53
WATER LEVEL AND DATE START 4/11/88 FINISH 4/1 1/88 LOGGER B. Brownfield

5 I SAMPLE

O
E

P
IH

B
E

K
SU

H
FA

C
E 

(F

IN
IE

H
V

A
L

30 I /

17

35

xx
/

X
/

//
__j /

4t\

/

/
/

1

lY
P

E
A

N
O

N
U

M
BE

R

S16

S17

S18

S19

S20

S21

i f

_

_

1

— H

—

R
EC

O
VE

H
Y

(F
D

2.0

1.7

IJ

1.8

2.0

U >

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

10-11-12-18
(23)

7-7-7-14
(14)

7-13-16-20
(29)

15-19-17-46
(36)

15-38-40-60
(78)

10-60-80-130
(140)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MUERALOGY.
USCS GROUP SYMBOL

12" sjnd. gray. -5% silt medium to coarse
w-10% gravel (SP) —
12" SJll gray -20% fine sand, low plasticity (ML)

Sand, gray, medium. 1" silt lenses every 4 to 6".
odierwue sand was clean.

Same as above

15" Same a* above
r sat gray, -AC* v. [me sand, nan plasac (Mtdl

4" Silt as above.
Sat gray, -20% gravel (1/2* max), v. hard, —
dry

S3t a above

End Soil Boring <$ 4?

— ̂ K

il

—

COMMENTS

DEPTH OF CASING.
ORLLMGRATE.
ORUJNGFLUCLOSS.
TESTS ANO
MSTRUMENTATION

HNu
BG

i

I
1
1
I

I

|
Note: 1" gravel at interface ; —
TTJI !

V

—

—

'""'

—



PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECCSB-14 SHEET OF

SOIL BORING LOG

. LOCATION Ziongvilk. Indiana.PROJECT MSL/ECC

ORILUNG METHOD ANO EQUIPMENT 3 3/8" HSA. Mobile Drill B61. 24" cononuous split-spoon samples. 2" OP
WATER LEVEL ANO DATE ; START */8/88 FINISH, */8/88

. DRILLING CONTRACTOR ATEC Associaus

O
E

PI
II

U
E

IO
W

 
1

SU
H

FA
C

E(
FI

) SAMPLE

IN
IE

H
V

A
L

y

HX
HX

—
18—

fV
\S-vi

/

— ! y*4
15 —

—

14^6

[6-rf

1^20

-o

"Hr
—

25—

—

/
24^

lY
P

t A
N

O
N

U
M

B
ER

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

S13

ItE
CO

V
EH

Y
(F

D

1.3

2.0

IJ

12

12

1.4

12

1.3

2.0

10

2J9

10

10

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

1-1-3-4
(4)

3-3-5-5
(3)

3-2-2-2
(4)

1-2-2-2
(4)

^ ^^^|

5-6-8-10
(14)

3-5-6-11
(11)

6-8-10-11
(18)

18-15-16-18
(3D

8-16-18-19
(34)

11-14-18-27
(32)

18-22-23-26
(45)

18-25-26-27
(51)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCSGflOUP SYMBOL

Moist brown all (ML) nee fine sand, crace
clay, plastic, slightly sticky, trace gravel

As above, sand content slightly higher with
organic- wood particles, (race black mottles ~~

Dark brawn, moist »andv silt (SM) with very
fine graveL slightly plastic, non sticky

S i] rye lave v gray und. (SM-SC) widt fine angular
graveL Tip of spoon contains Mack sand & grave
which appears to be discolored but doesn't do —
anything to HNu
Black gave] 4 sand (Gft IOOM wet
V-3-nr la son sutv clay H-J..MLI
trace very fine graveL
Gray brown clayey nil (ML) with fine-medium—
sand, trace very fine graveL soft slightly plastic
plastic, slightly sticky, moist
As above —

As above, becoming sandier with depth to -143":
Medium sjnjl (5P). then to coarse sand (SP) with
fine angular gravel 15-16'

Gray coarse sand (SP) and fine-medium angular
gravel 20-30% nonsacky, nonpiasoc, loos*

*»«>«•• - brown, gray color —

Said as above to 21'
Stiff gray «lnn«nd (SM) dense, with one
lubengular gravel -20%. nonsacky. slightly phot
SMIM |p ibove. with -3" sand seam <9 22*

SjoujLjbjpvsV with 4" coarse sand seam at
-25 J nee clay, slightly wcky (SM-SQ —

End Soil Boring 9 26' —

a

la
<S> -J

c

COMMENTS

DEPTH OF CASING.
DRLLINGRATE.
OflLL ING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu-BG

HNu-trace (-0.2ppm)

HNu-Uppm

HNu-trace
»3 downhole

HNu-BG ~
cook chemical analysis sample
ECC-SB 14/01 @ 1330 TUl
Not enough sample for phys. anal. —
HNu— 0.2ppm

HNu-BG _

14J - 15 - contact w/ sand at 14J
HNu-BG

Sand blowing into augers,
cleaned out with spoon
HNu-BG

HNu-OJppm —
Collected chemical analytical
sampte ECC-5B- 14-02 9 1410
Sand blowing up in augers
Had to clean out with spoons
TTM- fl? u —

HNu-OJppm _
Collected chemical analysts
sampie ECC-SB- 14-03 @1447
HNu-BG

EndDnflini® 1455

(Hole open to 24*. —
sampled to 26")



f*:ii,imm
PROJECT NUMBER BORING NUMBER

W64641.FQ ECCSB-15 SHEET \ OF r

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsville. Indiana. ..
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD ANO EQUIPMENT 3 1/4" HSA, Mobile Drill B61. 24" split-spoon continuous 2" OD samples
WATER LEVEL ANO DATE

O
EP

IH
 B

EL
O

W
SU

RF
 A

CE
 (F

T)

—

—

5

—

»-

—

25 —

'"™

SAMPLE

IN
IE

RV
A

L

0-2/"

X
4-6/

6-8/

8-10^

/

7
'

12/{4

/
16-lf

18>20

20^

/*

24^26

26/M

TY
PE

 A
N

O
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

38

S9

S10

Sll

S12

S13

S14

li
u

u

\2

2.0

OJ

10

U

u

u

10

10

10

10

10

START 4/7/88 FINISH V7/38 LOGGER R. Huddleston

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
IN)

3-3^-5
(T)

3-3-3-3
(6)

2-2-4-6
(6)

4-6-10-10
(16)

3-2-M
(6)

4-4-6-7
(101

4-5-6-7
(ID

4-5-8-8
(13)

tVOH-6-8-10
(14)

10-12-20-20

17-20-19-18

12-29-32-32
(57)

11-28-30-45
(58)

27-37-52-80
(89)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE . MINERALOGY.
USCSGROUP SYMBOL

Dk. drown, moist siltv sand (SMI tr. organic
plant material, slightly plastic, tr. fine gravel —
Topsoil

Brown silt (ML), tr. clay, moist slightly sticky —
plastic, tr. fine medium gravel

As above, with sand (fine) moist

Brown moist sandvsilt (SM) slightly plastic,
nonsa'cky, ff. fine rounded gravel

Gray till (ML) wet soft tr clay, trace fine gravel
(a couple X medium-coarse paces of graveL sligfr
plastic
Grayish brown, soft ifli (ML) 10-20% very fine
subanguler graveL tr. very fine sand, trace cia^t—
plastic, nonsa'cky

Silt a* above, wet

@ 14 J' medium-coarse gray sand (SP), loose, wei

Medium to coarse sand (SP) as above, with fine
subrounded-subenguier gravel —

Sand (SP) as above

Sand ai above

Sandv silt (SM) very stiff -10% fine graveL
moist gray medium sand seam @-23-23.5
Till below this, very compact
Interlavred siltv sand (SM) and medium-coarse
sand (SP)in -6" seams. Sand is loose & wet wwa.
silt in -I" seams. Silty sand is stiff, cohesive
Sfliy ««nd-very stiff, gr*y very fine }mdy_sjlt (HI
with fine subrounded-subanguiar gravel -10-20%
a sand stronger <l/2" @ -27.5' Till appears dry,
out outside ot sample is wet —

End Soil Boring @ 28'

Is

ty

j

COMMENTS

DEPTH OF CASING.
DRILLING RATE,
ORLLMG FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu-BG —

HNu-lppm

HNu-lppm
Took chem. sample
rcf m n/ni fs\ i/tin

Not enough sample for phys. anal.
HNu-BG —

HNu-BG

(Tffl)

Spoon wet
HNu-BG

Spoon wet
HNu-BG —

HNu-BG
Took chem. sample —
ECC-SB-15/02@1445
Could only fill 8 oz jars <l/2 full
HNu-BG Not enough sample to
fill physical sample jar. Sand blow-

& spun them to try to drill out sand.
HNu-BG See Field logbook for
more details. Took several spoons-ta
clean out augen before sampling.
HNu-BG Till —
Chem. anaL sample
ECC-SB- 15/03 @ 1540
HNu-BG

HNu-BG _

Boring open to 26', sampled to 2V~



mS PROJECT NUMBER

W64641.FQ

BORING NUMBER

ECC SB-15A SHEET t OF i
MW18

SOIL BORING LOG

PROJECT NSL/ECC
ELEVATION

LOCATION Zionsville. Indiana .... ,
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT 4 1/4" HSA, Mobile Drill B53
WATER LEVEL AND DATE

O
E

PI
H

 B
EL

O
W

 
1

SU
H

FA
CE

 
(FT

) SAMPLE

IN
Ik

H
V

A
L

-i/
j /

5

—

10 —

—

15—

—

25 —

/

/

/

/

/

/

/

/

/

IY
PE

 A
N

O
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

sn

HE
CO

VE
HY

(F
D

1.2

13

1.0

1.9

I*

START 4/19/88

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

4-4-7-7

(11)

7-8-10-11
(18)

8-7-7^
(14)

2-3^-5
(7)

20-27-15-10
(42)

10-14-17-22
(31)

FINISH 4/19/88 LOGGER C. Cruciaru

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

BLIND DRILLED _
i

\/ —

Clayey, sandy silt dk. brown, moist soft

As above 0.4'
6"c. sand poorly graded (SP) —
6" gravel (GP)

coarse gravel/cobbiei to 25mm with clay —

2" bottom silt tr. graveL dk brown, moist to
dry, soft (ML) —
Silty clay, gray to brown, tr. gravel, sand, wet to
fpnvu t^f, ,r,/.lru „!.«,- trT. -MT ^

BUND DRILLED —

\

1' CM

6"sa
mois
6"gr

/

me gravel & pebbles
nd, coarse, with gravel, dk. bi
ID wet. loon

ivel & pebbles as above

owntograyr—

2"silt in dp of spoon, grey, moist soft tr. grav.
Sill as above —

End Soil Boring @22*

1§

COMMENTS

DEPTH OF CAS ING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

—

—

t-1455
HNu-BG (Topsoil)

t-1458 Took chemical —
HNu-lppm sample: VGA's only

(Fin?) Does not appear natural
Doe* not appear natural —
t-1500

(Natural)

t-1509
HNu— BG —
Found no significant readings.
Told drillers to auger to 18' and
take spoon. Target zone 22'

—

Blow counts high due to large rock
-50mm encountered at about 18' —
t-1535
riNu-BG

t-1540
HNu-BG —

Rev. 8/15/88



PROJECT NUMBER

W64641.FQ
BORING NUMBER

ECC SB-16 SHEET 1 OF

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsville, Indiana „
ELEVATION " DRILLING CONTRACTOR ATEC Associate*
DRILLING METHOD AND EQUIPMENT 3 3/8" HSA. Mobile Drill B53
WATER LEVEL AND DATE

O
EP

fl
l 

BE
LO

W
SU

H
FA

CE
 (

F
l)

—

5

—

>-

—

—

25—

SAMPLE

IN
IE

H
V

A
L

/

/

/

/

/

/

/

/

/

/
/

/

/

TY
PE

 A
N

D
N

U
M

BE
R

SI

S2

S3

54

35

36

S7

S8

S9

S10

Sll

S12

RE
CO

VE
RY

(F
T)

0.7

0.7

1.2

1.6

IJ

1.6

1.9

2.0

1.9

1.8

1.6

1.5

START 4A5/88 FINISH 4/15/88 LOGGER C. Cruciani
STANDARD

PENETRATION
TEST

RESULTS

P-P-P
IN)

8-5-5-5
(10)

2-3-3-5
(6)

5-8-10-13
(18)

13-17-22-23
(39)

12-14-16-21
(30)

11-17-17-19
(34)

11-18-23-24
(41)

14-20-21-31
(41)

14-20-23^3
(43)

21-29
050)

10-13-12-22
(25)

20-20-28-43
(48}

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSrTY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Siltv clav. cr. sand. It orangish. brown, moist
soft (CL-ML) —

6" sandv clav. dk, brown, moist soft plasdc (CL
3" clavey sand, fine, gray, moist to wet soft (SM;

Silrv clav. brown to gray, moist tr. sand, soft
some small sand seams. One is 1" F-M (CL-ML)
well graded (SW) — <
Siltv. sandv clav. gray, tr. gravel stiff. Has
"cracks" Oiled with sand (CL-ML)

6" silt grey, moist to wet (ML) tr. fine sand, soft
3" sand M. poorly graded, wet loose, to med dm
6" v. fine sandy silt gray, tr. graveL dry, v. stiff C

As above, more clay, hard, dry (CL-ML) —

As above, pebbles to 30mm (CL-ML)

As_afezyi (CL-ML)
2 sand seams, 1 1/2" apart 1 foot from bottom.
< 1/16" thick
As above (CL-ML)
2 cracks, 2" apart 1 ft from bottom —

As above (CL-ML) —
v. soft about 10% sandy material, coarse grained
cracked
Top 8" sand. F-M, poorly (SP) graded, gray, wet^
3" siltv clav. cr. sand, gray, (CL-ML) moist soft
2" come sand, poorly graded, wet med dense-(A
RestasSlO
As S10 (CL-ML) ~

End Soil Boring @ 24'

^Isin -J

e(SP)
4L)

loose (SP

')

COMMENTS

DEPTH OF CASING.
OHLLMGRATE.
OPJLUNGFLUIOLOSS.
TESTS ANO
NSTRUMENTAT1ON

Begin 1108
t-1109 —
HNu-BG
c-1110
HNu-BG —

t-1115
HNu-BG
Took physical dup. —
t-1120
HNu-BG

c-1124
HNu-BG —

t-1128 —
HNu-BG

t-1134 _
HNu-BG

t-1135
HNu-BG

txll47
HNu-BG —

t-1157 _
Spoon wet
rlrni— BU
t-1200 _

Adding water to get sampler out? —
took chemical
t-1211 ~~
HNu-BG
t»1215 Stopped 4/15

Rev. 8/15/88



PROJECT NUMBER
W6358XF1

BORING NUMBER

NSLS B-103 SHEET OF

SOIL BORING LOG

PROJECT NSL/ECC LOCATION ZionaviBe; IndiarJaHftpqw area
ELEVATION DRILLING CONTRACTOR ATEC Associatea
DRILLING METHOD AND EQUIPMENT HSA(4-)/4" i.d.) /Mobile Drin B53
WATER LEVEL AND DATE ,.

O
E

P
III

 B
EL

O
W

 
1

SU
H

FA
C

E
 (F

 I)

)

5

ia —

j

—

29—

SAMPLE

IN
IE

R
V

A
L

1.0

/3.5

/5 5
«n

A.Q
8 5

/10J
11 n

/13.0
13J

/T5.0

tsn

/1 8.0
18.5

An 5
?i n ,

S12.1

23.5

xis.o

lY
P

E
A

N
O

N
U

M
BE

R

SI

S2

S3

S4

S5

S6

S7

So

39

310

HE
CO

VE
HY

(F
T)

2.0

2.0

2.0

2.0

2.0

1.5

2.0

2.0

1.1

1.5

START 3/22/88 FINISH 3/22/88 LOGGER M. Evans

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

3-4-7-11

(11)

4-6-7-8
(13)

4-7-9-10
(16)

3-3-4-5
(7)

9-10-15-18
(25)

13-26-45
(71)

21-28-21-24
(49)

4-10-16-30
(26)

30-46-20/1"
(106+)

27-19-39
(58)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSfTY OR CONSISTENCY.
SOL STHUCTURE.MaNERALOGY,
USCSGROUP SYMBOL

Sffldy Sflty CIayr dk. hm.. damp, stiff, fine to
very fine sand (CL-ML)

Same as Above

Same, trace fine gravel

Same, wet firm ~~

Same, gray-brown, dry to damp, very stiff

Same, dry, hard — ~

Sjou dry to damp —

SjQit> damp, very stiff to hard

Sandv Clavev Silt dark gray, dry, hard
(CL-ML) —

Sama. dry to damp __

End Soil Boring 025* _

a

is
t/i Zj

COMMENTS

DEPTH OF CASING.
DRLLINGRATE.
DRILL ING FLUIOLOSS.
TESTS ANO
INSTRUMENTATION

Start drilling @ 10:00
PP- 3.0-4.0 TSF

PP-2J-3.5 —

PP- 3.0-3 J

PP- 1.0-1 J —

PP-4.5 +
Bag sample #10- 15' ~

PP-4.5+ —

PP - 4 .5-c —

PP-4J-C

PP-4J*

Spoon was wet sample is damp to
dry

Finish® 11:45
Hole grouted; no obs. well



tNmtfffiy PROJECT NUMBER

W63582.F1
BORING NUMBER

NSLSB-104 SHEET i OF t

SOIL BORING LOG

PROJECT NSL/ECC LOCATION ZionsviUe. IndiaraJknaw area
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B53
WATER LEVELANO DATE

OE
P 

II
I B

EL
O

W
 

1
SU

RF
A

CE
 (

FH

)

5

—

ie —

—

•^

29 —

—

25 —

SAMPLE

IN
IE

RV
A

L

1.0

y
3.5

/>
60

/
X 5

/

11 0 j

/1 3.0
n 5

/15.5
160 j

A 8.0
18 S

/20.5
21 n

/23.0
•n s

^532SO

/28.0

TY
PE

 A
N

D
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

RE
CO

V
ER

Y
(F

T)

0.8

IJ

2.0

2.0

1.8

1.8

2.0

1.8

2.0

1.3

2.0

START 3/22/88
STANDARD

PENETRATION
TEST

RESULTS

P-P-P
(N)

3-3-4-4
(7)

3-4-7-7

(ID

7-9-8-14
(17)

11-17-26-24
(43)

14-20-25
(55)

36^0-55
(95)

11-16-16-21
(32)

7-11-15-15
(26)

8-13-14-16
(27)

12-14-16-19
(30)

9-10-13-16
(23)

FINISH 3/22/88 LOGGER M. Evans

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Sandv Clavev SilL brown, mottled
black, moist firm (CL-ML)

Same, stiff, trace fine gravel

SansV very stiff

Top 12" Poorly Graded Sand with
brown, moat, dense CSP-SM)

, fine&

—

Silt light —

Bottom 12": Sandv Clavev Sflt dark gray-
black, dry to damp, hard (CL-ML)

Same, dry

Same

—

Pqpjly gnde^ Sand with Silfy Clav. dark
gray-black, dry to damp, fine sand
coarse sand (SP-SO

w /trace

Sandy Siltv Clav. dark gray-black, damp to
moistff (CL-ML)

Same, trace fine gravel

Same

Same

—

—

End Soil Bonng @ 28'

ll

COMMENTS

DEPTH OF CASING.
DRLUNGRATE.
DRLLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

Start® 13:45

PP= 1.0-1 JTSF —

PP-3.0TSF —

material in bottom 12"
PP-4.5+

PP-4J-C —

PP-4.5+ ~

Very slow auger advancement

So top of spoon full of water

PP- 4.5+ ~
Very slow auger advancement

lf-4*.

PP = 4.5+ ~

PP-4.S+ _

Finished drilling 15:40



PROJECT NUMBER

W63582J1

BORING NUMBER

KSLS B-105 SHEET OF

SOIL BORING LOG

PROJECT NSL/ECC .;'

ELEVATION ' wmkum
DRILLING METHOD ANO EQUIPMENT HSA(4-1/4" i.d.) /Mobile Prill B53
WATER LEVEL ANO DATE <=T»OT \tr\

LOCATION Zkmsville, Indiana/Bcarow area
DRILLING CONTRACTOR ATEC Associates

START 3/23/88 .FINISH 3/23/88 LOGGER M.Evans

IP
•a ^

UJ 3a in

0

5

Id—

—
15 —

29 —

25 — '

<

I

1.0

/3.0
T ^

A
fi n
/

/8.0
8.5

/
/10.5

11 0

/13.0
13J

/
X5-5

lfi.0

/

/18.0
18.5

/
?i n
/

/23.0
21 S J

SAMPLE

|S

ll

si

S2

S3

S4

S5

S6

S7

S8

S9

S10

S

ii
1J

2,0

2.0

2.0

10

0.7

1.8

1.5

10

2.0

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

3-6-7-9
(13)

(19)

7-9-11-15
(20)

6-10-14-18
(24)

6-7-10-25
(17)

20-23-19-17
(42)

5-6-7-7
(13)

2-3-7-12
(10)

6-7-8-9
(15)

12-15-18-27
(33)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCS GROUP SYMBOL

Saty Clay, light brown, mottled rust damp
to moist stiff (CL-ML)

Same, trace fine to coarse sand, very stiff

SDcv Clav with Sand, light brown, mottled
tan and rust damp to moist stiff-very soft
trace fine gravel

SJBBA nee fine gravel (CL-ML)

Gravelly Siltv Clav with Sand, dark brown,
moist stiff (CL-ML)
3" layer Pouriv Gntded 5and with Siltv C^ajy
brown, moist fine sand. med. dense (SC-SM)

Gravelly Siltv Clay with GraveL sane u 35

Sandv_Siltv Clav with GraveL dark arav to —
black, moist stiff (CL-ML)

*- I

Sandv Siltv Clav trace graveL otherwise
same

Same, hard, damp

End Soil Boring® 25 J1 ~~

3
Is

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

PP = 2J-3.0 _

PP-4.5 —

PP-10-2J

PP- 4.0-4 J

PP-4J+

Bag sample *1 0-25 feet

—

PP - ZO-2 3 —

PP- 1.0-1 J

PP- 1.0

PP-4.5+ ~~

—



PROJECT NUMBER

W63582.F1
BORING NUMBER

NSLS B-106 SHEET i OF

SOIL BORING LOG

PROJECT.

ELEVATION.

NSL/ECC . LOCATION Zkmsville, Indianadfriroa» area

DRILLING METHOD AND EQUIPMENT HSA(4-1/4" Id.) /Mobile Drill B53
WATER LEVEL ANO DATE " ~

DRILLING CONTRACTOR ATEC Asaociatea

START 3/23/88 FINISH 3/23/88 LOGGER M.Evans

^3 i-
£ uj
CT (_}

^ U.

3s §a in
0

5

ie —

—

—
15

—

29 —

25 —

•

—J

6~
UJ

I

1.0
/

A.o
•\ 5

/
sn
/

/i.o
8_5

XQJ
11 n

/13.0
13J l

/
/15J

16.0 .

/18.0
18.5

/20J

SAMPLE

1 ̂
uu 2

SI

S2

S3

S4

S5

S6

S7

So

>

0

Si

1.4

1.0

2.0

10

0.2

2.0

2.0

2.0

STANOMO
PENETRATION

TEST
RESULTS

P-P-P
(N)

2-2-3-3
(5)

1-1-1-1
(2)

6-9-10-11
(19)

6-10-12-13
(22)

12-19-18-23
(37)

8-13-14-18
(27)

13-16-22-27
(38)

16-26-25-34
(51)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSTTY OR CONSISTENCY,
SOL STRUCTURE. MWERALOGY,
USCS GROUP SYMBOL

Silty Clav. trace fine sand, dark brown, firm.
moist to wet (CL-ML)

Same

Sandv Silty Clay, dark gray-black, moist
very stiff, trace One gravel (CL-ML)

Same

Sjmfrhard <

Sandv Siltv Clay with GraveL dark gray to
black, moist to damp, very stiff (CL-ML)

Same —

•

Same

End Soil Boring @ 20.5"

^

ll

COMMENTS

DEPTH OF CASING,
ORLLMGRATE.
OflaJJNG FLUID LOSS.
TESTS ANO
M$rrstjMENTATION
Stan*} 13:20

PP-1.0

_

Water® S-6'
PP-4.5+

First attempt no recovery;
second cry, 0.2' —

PP-4.5+

—

.̂ ^

Finish drilling at 14:15 ~~"



{•X/9BI PROJECT NUMBER BORWG NUMBER

W63582.F1 NSLSB-107 SHEET i OF i

SOIL BORING LOG
*%. * '

PROJECT NSL/ECC . LOCATION Zionavifl*, IndiaOatBoaow area/- 20' South on
ELEVATION DRILLING CONTRACTOR ATEC AssociaiH Baseline
DRILLING METHOD AND EQUIPMENT HSA(4-l/4" Ld.) /B-61 Truck Mounted Rig (Mobile Drffl)

WATER LEVEL AWO DATE

If

- '

10-"

15

—

25 —

SAMPLE

IN
TE

RV
AL

/
2J

/
/H

5 n

/
7 ^

/
10.0

AI.Q
123

/43
15 n

/

17.5

^
20.0

/<1

22J

1̂50

2̂73

/»

TY
PE

 A
NO

NU
M

BE
R

SI

S2

S3

S4

SS

S6

S7

So

39

S10

Sll

RE
CO

VE
RY

(F
O

1.4

1.7

1.8

1.7

1.6

1.6

1.6

1.7

*

IJ

1.0

START 3/23/88 FINISH 3/23/88 LOGGER R- JohM

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
1")

3-3-3-4
(6)

3-5-8-11
(13)

5-6-8-10
(14)

5-5-5-6
(10)

5-6-8-11
(14)

2-14-11-11
(25)

3-3-5-7
C81

4-5-6-7
nn

12-15-33
(41)

23-56-50/.2
rn*+*

35-60-50/J

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSTTY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGHOUP SYMBOL

Clav with SilL *• fine graveL med. brown. —
with gray mottling, slightly moist firm (CL-ML)

As Above, gray vertical 1/8-1/4" "seams" —
of mo tiling

Ai_51, with orange oxide staining, v. stiff —

As SI. with thin IM" seam of nltv sand

Top 2': Siirv s«nA cr. graveL mad. bra. moist,
loose (SM): Mid J':SJt tr. day. med. bra.. _
moist to wet (ML); Mid 2": SJrv_Sjnd. at up
2 ; 'jAio X. Siltv s«nd with fine graveL mod.
bnu moist (SM>, Bot J^SJta* mid S
Top .9*: Siltv Clay, cr. gravel, dk. bwrt, slightly
moist soft (CL); Mid 2': Siltv Sand w/gravel;_
Booom J': Siltv Clav. as top .9*

Sfltv Clav w/Fine GraveL dk, bnu-pay, moist.
Sim, (CL) or (CL-ML)

AaS7. w/more sflt (CL-ML) ~~

*.

Clav with Silt cr. fine gravel, dk. bwo, dry
(crumbUe) to slightly moiathard (CL-ML)

Aa Above, dry (crumbles) —

As Above, slightly tnoiit

—
End Soil Boring® 26 J1 _

L
COMMENTS

DEPTH OF CASING,
ORLL ING RATE.
ORLLMGauiOLOSS.
TESTS ANO
INSTRUMENTATION

Stan drilling @ 3; 1 5 —
HNu-BG
PP-ZO
HNu - BG _
PP - 3.0. then splits sample

HNu-BG —
PP- 3.5-4.5

HNu- ~
PP-2.0 —

HNu-BG
PP- _
Sample S5 is silt from mid S

HNu-BG ~
PP-0^ _
S«vnpto fitoin bottom .5*

HNu-BG
PP-1.0

HNu-BO —
PP-1.0

HNu-BG
PP»4J

HNu-BG —
PP » 43. then sample splits
Water on rods® 25'

HNu « 3-2 pom above;
•ritlefew/fWA —

End drilling® 4-34 pm _



ggg

PROJECT NSL/ECC .

ELEVATION

PROJECT NUMBER

W63582J1
BORING NUMBER

NSLS B-108 SHEET i OF 2

SOIL BORING LOG

LOCATION
DRILLING CONTRACTOR

DRILLING METHOD AND EQUIPMENT HSA(4-l/4" Id.) /Mobile Drill B61

WATER LEVEL ANO DATE

O
EP

IH
B

EL
O

W
SU

H
FA

CE
 (

FT
)

0

2 0 — • • •

30

SAMPLE

IN
TE

RV
AL

/
1 5

/
5(1

/
75

/9-5
10.0

/( 20
123

A43
15.0

/i7.0
17 5

X8.0

20.0

/ L \ *

22.5

/tfZ

25.0

/
27.5

/29.0

TY
PE

 A
NO

NU
M

BE
R

SI

S2

S3

54

55

S6

S7

So

S9

510

Sll

S12

RE
CO

VE
RY

(F
T)

13

1.0

IJ

l.V

1.4

1.7

1.8

1.4

1.7

1.2

1.9

1.6

STANDARD
PENETRATION

TBT
HQU.TS

P-P-P

2-3-3-2
(6)

3-6-7-8
(13)

5-7-8-9
(15)

4-4-7-11

(11)

3-5-6-8
(11)

5-6-8-9
(14)

5-5-9-11
(14)

11-19-19
(38)

11-36-40
(76}

50-50/4"

47-41-57
(98)

25-33-60
(93)

START 3/24/88

ZionsTilk^Indiana^BorBJ* area/in wheat field
Al'ti. Assrx-iates * 50' S. of gate

FINISH 3/24/88 LOGGER R- Johns

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSTTY OR CONSISTENCY.
SOL STRUCTURE. MWERALOGY.
USCSGROUP SYMBOL

Clav with Silt slighdy moist dk. brown, gray
mottling, soft iron staining (CL)

Siltv Clav. It bm_ slighdy moist tr. fine
gravel, stiff (CL-ML or CL) —

Ai Above

Top 1.2': As Above, moist more silt some sand
(CL-ML) ~~
Bottom .T: Sat med, bnx, moist, soft (ML)
Sample S9

_ Top(
Itbrc

LJitbfli
Rest
some
As A!
13.51

AsAI

_ Top.
1 to sli{
....

grave
Boon
(SO
Clav
moisi

AAA

AsA
effon
mo is

Top.
(SM)
Booc
c*nH

>wn. wet some small gravel differing
ojy(SW)
Siltv Clay with sand, gray, moist soft
gravel (CL)
Mve. 1/16" med. -coarse gr. sand seam •
depth

iove

S': Siltv Clav w/fiae gravel d
|htlv rnois^ fiff f CL-ML)

—

—

k. bm., moist
__1

3': SflrvSmd. well graded, few pieces
i (3/4"). bra., wet loose (SM)-sample S
m .1': F?n« Sand w/rilL bm_ moist loot

4

with Silt tr. fine graveL dk. bm., slightly
.hard(CL) —

yve

fajv^ breaks on horizontal plane* w/mod.
i. Bottom .1' less gravel silL dk. bm..
t(ML) __

3': fine SilrvSand. moist dk. bra., looae —

m 13": AsS9. occasional thin 1/16" silty

li
COMMENTS

DEPTH OF CASMG.
DRUJNGRATE.
DRLLMGFLUCLOSS.
TESTS ANO
••mjMENTATION

Sun drilling® 1:25
HNu-BG
PP. 1.5

HNu-BG ~
PP-2.0 —

HNu-BG
PP-1.75

PP-1.S
HNu-BG ~

HNu-BG
t-1400 Water on rods® 11' _

PP- 13

HNo-BG ~
t-1404 _
PP-1.75

t-1410
PP-2.0
HNu-BG

PP-2.0
HNu-BG

PP » 4 3 Drilling gets harder
HNu » BG —
PP»4j _

Drill chanter ~~
PP»4j
HNu-BG



l̂ B PROJECT NUMBER BORING NUMBER
^̂ ™ W63582J1 NSLSB-108 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSL/ECC .. LOCATION ZionsviOe, IPrli«"*ftVioojw area/in wheat field

ELEVATION . DRILLING CONTRACTOR ATEC Asaocjatea -SO-S.ofgate
DRILLING METHOD ANO EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B61

WATER LEVEL AND DATE , START 3/23/88 FINISH 3/23/88 LOGGER R.Johns

5P

Ut UJ
CD (j

b_ u.
°" ~>
a ̂

30

i<

—

SAMPLE

^
UU

S

/
xii J

•0 5

//
/34.0

35.0

§£
si
t i

S13

S14

S
Sp
S £
u

1̂

STANOATO
PENCTMTION

TOT
nauLTS

P-P-P
(N)

35-45-55
aom

20-37-57
(94)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

As S9. less gravel

—

Upper .4': AaS9 —
Lower 1.4': Clavev Sflt some sand, med-fine.
Bnu. moist med, dense (ML\ sample S14

End Soil Boring @ 35*

^̂ ™

— '

—

—i

is

COMMENTS

DEPTH OF CASING.
DflLL ING RATE.
ORLL ING auO LOSS.
TESTS ANO
INSTRUMENTATION

PP»4J
HNu-BG

—

HNu-BG —

Begin settling well 4:00
Rniih well® 6:00 —

Bottom screen: 35.0*
Top screen: 25.0* —
Top sand pack: 221
Topseat 21' ~
Beat/cement grout to top



X

PROJECT NUMBER

W63582.F1

BORING NUMBER

NSLS B-109 SHEET i OF i

SOIL BORING LOG

PROJECT NSLyECC . LOCATION ZionsviBe. Indiana/Barrow, area/in wheat field on
ELEVATION DRILLING CONTRACTOR ATEC Associates n. fence
DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61
WATER LEVEL AND DATE

O
EP

IH
BE

LO
W

SU
HF

AC
E 

(F
 T

)

0

—

10

—

15

—

SAMPLE

IN
IE

R
V

A
L

A.o
•25

A*
50

/7.0
7 5

/
10.0

/12.0
115

/143
15.0

/fro
17.5

/i9.s
20.0

2̂2.5

/54.0

25.0

'TT.O

TY
PE

 A
ND

N
U

M
BE

R

SI

S2

S3

54

S5

S6

S7

S8

S9

S10

Sll

RE
CO

VE
RY

(F
T)

1.6

13

1.0

1.8

1.8

13

13

1.8

IJ

IJ

1.8

START 3/24/88 FINISH 3/24/88 LOGGER R.Johns

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

2-3-4-6
(7)

2-3-4-3
(7)

2-3-3-5
(6)

4-5-6-7
(11)

4-7-7-9
(14)

4-6-7-8
(13)

4-6-7-9
(13)

5-7-9-10
(16)

8-23-29
(52)

11-20-31
t*\\(jit"-

15-9-9-11
(18)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OP CONSISTENCY.
SOL STRUCTURE. MMERALOGY,
USCSGROUP SYMBOL

Clav with S.iJt- absence of gravel, med. bro»oi.
slightly moist stiff (CL)

Top .7: As Above —
Bottom .8': SQtv Clav. tr. fine gravel tr.
fine sand. med. boL, slightly moist firm
(CL-ML)

As S2 (bottom), pieces of gravel —
One piece 1-1/4"

SflrvClav. cr. fine gravel med. to light bnx.
slightly moist to moist v. stiff (CL or CL-ML)
At 1.4' thin 1A6" scam sandy silt

Top 1.2': AsS4. iron oxide stains —
Bottom .6': AsS4. med. gray, soft to firm.
possibly more silt

AsS4. slightly moist med. -dark gray, v. stiff

Top 6*- Lean Clav silt med. brown, slightly
moist v. stiff (CL)
Boom .9': Silty Cay AsS9. med. bra., slightly"
moist stiff (CL-ML)
As Above, hard

Tnp Y- po/Bijy Gnifai Kn* Silny Sin! bm_
•Tl moist fSP-SMl !i=
i Mid 3': As S8 - Sample S9A rl

Bottom 03': wtll Gnded Coarse Sjnd. with SOC '
Bm.. moist loose, tr. zravel & clav (SW-SM)
Clav with Silt tr. fine graveL med. brru slightly

As S10. v. stiff _

End Soil Boring @ 27

3

ll

COMMENTS

DEPTH OF CASING.
DRULMQRATE.
ORlLMQauOLOSS.
TEST8ANO
N8TRUMENTATION

Start drilling® 10:30
HNu-BG ~~
PP - 2.0, then sample breaks

HNu-BG
PP-125

HNn » BG —

HNu-BG
PP-3.0 —

HNu-BG PP-3J —
PP-1.0
Water on rods® 12 J'

HNu-BG
PP-3.5 —
Water on inside of spoon

HNu-BG —
PP-3.5
PP-2.0

HNu-BG ~
?f>43 —

Water on rods® 20'
PP»4J
HNu-BG
Sample S9B

PP » 4 .5

HNu-BG _
PP - 2.0-3.5, varies in sample

End drilling® 11:22 _
Begin grouting
Leave hole 11:45 _



L̂ uilB PROJECT NUMBER
W63582.F1

BORING NUMBER

NSLSB-110 SHEET T OF ,

SOIL BORING LOG

PROJECT NSL/ECC LOCATION SoiwnBê  Tw««>(fljf--ow area.
ELEVATION DRILUNG CONTRACTOR ATEC Asaoei— "• " • -
DRILLING METHOD ANO 6QUIPM6NT HSAM-IM" i.d.) /Mobile Drill B51
WATER LEVEL ANO DATE

OE
P 
III

 B
EL

O
W

 
1

SU
RF

 A
CE

 (F
T)

)

5

16 —

—

15 —

29 —

25—

SAMPLE

IN
TE

RV
AL

1.0

^
3J

/5 5
ft n

A.O
8 5

11 n

/13.0
13.5

A53
isn

/18.0

18.5

Am
71 0

^m>

23.0

TY
PE

 A
NO

NU
M

BE
R

SI

S2

S3

S4

S5

36

S7

S8

S9

R
E

C
O

V
E

R
Y

(F
T)

1.0

1.8

IJ

13

2.0

2.0

2.0

2J>

1.0

START 3/24/88

STANDARD
PCNcTRATION

TEST
RESULTS

P-P-P
(N)

3-7-7-11
(14)

4-5-5-6
(10)

2-3-3-3
(6)

2-3-5-8
(8)

8-13-14-13
(27)

5-7-9-11
(16)

10-15-12-13
(27)

15-13-12-14
(23)

12-16-50/0"

FINISH 3/24/88 LOGGER M. Evans

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MWERALOGY.
USCSGROUP SYMBOL

Organic Siltv Oav. nee sand, brown to black,
moist stiff, organic (OL)

Pooftv Graded Sand with Siltv Clav. Qnesandi~~
dark brown, moist loose (SP-SC)

Sjmjfc trace fine gravel

S—v+y Siltv Clav light biiiwn to ta
firm (CL-ML)

Top 18": Sjmfl. very stiff
Bottom: Sandv Silty Clav. dark gn
moist very stiff (CL-ML)

Same

Too 6": Same,
Bottom- Wf|] Grufed Sml nvH
brown, wet med, dene (SW-SM)

Same aa Abo»«

Sama

—

n, moist —

ly, damp to

to coarse. —

Ead Soil Boring® 23.0*

^ffffmum

i.
COMMENTS

DEPTH OF CASING.
OR LL ING RATE.
DflLLNGFLUOLOSS.
TESTS ANO
INSTRUMENTATION

Stan drilling ® 10:20

PP- 1.5-2.0 _

PP-l.OTSF ~

—

PP-2.0 —

PP-4J-.- —
Water® about 13 feet

PP- 3.0-3 3 —

—

Auger refusal ® 23.0 feet

—



PROJECT NUMBER

W63582J1
BORING NUMBER

NSLS B-lll SHEET 1 OP

SOIL BORING LOG

PROJECT NSL/ECC

ELEVATION

LOCATION ZionaviHe, IndianadBanpaw. area
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD ANO EQUIPMENT HSA(4-l/4" i.d.) /Mobile Drill B53
WATER LEVEL ANO DATE

O
EP

IH
B

EL
O

W
SU

H
FA

CE
 (F

T)

)

5

—

18 —

—

15-

25 —

30

SAMPLE

IN
IE

RV
A

L

1.0

/
3.5

As
6.0

A.Q
85 J

/Q3
11 n

A. 3.0
n^5

ASS
16.0

/fw
18.5

/ioo
21.0

/23.0
?3 5

/
760

/28.0
78 5

TY
PE

 A
N

D
N

U
M

BE
R

SI

S2

S3

S4

S5

S6

57

S8

S9

S10/
Sll

S12

/

v

h
1.6

1.2

1.8

1.9

1.8

2.0

1.1

03

1.8

2.0

2.0

START 3/24/88 FINISH 3/24/88 LOGGER M. Evans
STANDARD

PENETRATION
TEST

RESULTS

P-P-P
(K»

5-6-11-10
(17)

3-5-6-7
(ID

4-5-6-7
(11)

4-6-7-10
(13)

7-11-14-15
(25)

12-12-11-11
(23)

20-19-19
(38)

19-24-27
(51)

8-9-21-30
(30)

8-6-3-6
(9)

12-16-25-30
(41)

12-14-18-30
/32\

SOIL DESCRIPTION

SOL NAME. COLOR, MOISTURE CONTENT.
RELATIVE DENSITY Of) CONSISTENCY .
SOL STRUCTURE. MWERALOGY.
USCSGROUP SYMBOL

*

Siltv Clav. tan. mottled rust damp to mois,t
very stiff (CL-ML)

Same stiff, trace fine gravel —

Sandv Siltv Clav. tan. mottled rust moist stiff.
trace fine to medium gravel (CL-ML) —

SUtt —

SjQis, brown to gray, damp, very stiff —

Same

Same, hard

Sag (assumed)

Top 12": Same

Poorly Graded Sand with SilrvClav. dark gray.
moat, uiieriayered with Sandy SiltY ClUY
(SP-SC) and (CL-ML) _

-. Top 12": Sand, fine, gray, moist medium dense, ,
1 (SM) i

Bottom: Siltv Clay, gray, moist stiff (CL-ML)

Sfltfy Silty. Cliy* •'•Y- damp, dense (CL-ML)

Same (no sample)

«

ll

COMMENTS
DEPTH OF CASING.
ORLLMGRATE.
DRaJJNG FLUID LOSS.
TEST* ANO
•eTrflUMENTATlON

Start® 14:20

PP- 2.5-3.0 TSF

PP- 1.5 —

PP-1J

PP. 1.5 —

PP- 4.5-1. —

Bag sample #1 0-15 feet

PP-4-5+

Water® about 16 feet

First attempt - no recovery —
Second attempt - 03 ft

PP-2.0

mi / . >
End Soil Boring ® 30 S



t*XgH PROJECT NUMBER BORING NUMBER
W63582J1 NSLSB-U5 SHEET i OF 2

SOIL BORING LOĜ
 ' f - •

PROJECT NSL/ECC . LOCATION ZiomviDe; Indiana/Bocro.* area /near existing
ELEVATION DRILLING CONTRACTOR ATEC Associates Well NSL 105
DRILLING METHOD ANO EQUIPMENT HSAft-3/8- i.d.} /Mobile Drill B53
WATER LEVEL ANO DATE

OE
P T

il 
BE

LO
W

 1
SU

HF
AC

E 
(F

T)

0

5

Id—

—

>J

—

29 —

25 —

—

SAMPLE

IN
IE

RV
AL

1.0

/3.0
-? 5

I/
A n

A.Q
33

A03
11 0

/13.0
13.5

ASS
16.0

Xs.o
18.5

Aos
i\ n
yf^

•233

^

^
.x-vv n

28.5

Xf*

TY
PE

 A
NO

NU
M

BE
R

SI

S2

S3

S4

S5

S6

S7

S8

S9

S10

Sll

S12

RE
CO

VE
HY

(F
T)

1.1

1.4

1.6

1.8

1.9

0.7

1.9 3

1.62

U

1.0

2.0

0.9

START 3/28/88 FINISH 3/28/8* LOGGER R.Johns

STANDARD
PENETRATION

TEST
RESULTS

p-p-r
(N)

1-2-3^
(5)

4-5-11-21
(16)

17-15-11-15
(26)

7-U-13-15
(24)

9-15-16-24
(31)

32-38-50-35
(88)

1-50-53-50/5'

Z-28-50-50/5'

47-50/5"

47-50/5"

43-50/5"

50-50/3"

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSfTY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Top .6': Qav.nwith. S.H| £ Tr. Sand, bm..
iron stains, moist soft (CL)
Bottom S': As Above, no sand. dk. gray, —
moist soft (CL)
satv Clav. cr. fine gravel, med. bra, moist '
toft to hard, occasional lenses 1/1 6" of med.
sand (CL-ML); few pieces 1/4" gravel

Trtt T' Poorly Gmted TIIYTY SUB! " "**•
med, bra, moist loose (SP-SQ
Baanra .9': Clav wjihSHL tr. fine GraveL
gray-brown, slighdy moist hard. (CL), tr. fin*
sand —
Ai Above, some med. to fine gravel

A* Above, or. gravel

C]«y with Silt, tr. (™« sand, or. fin* graveL, moil
bm, slightly moist hard (CL)

Tap 1 *'• As Above, dightly main to dry.
w/3 lense* of 1/6" -1/T silt and fine sand, —
crumMes in noriz, plane* w/moA pressure

moitt medium (SW-SM)
AX£& slightly moitt. bra.

kwM(SW^C) _

Top.5:Ajj£ —
Bottom: A ĵS ,̂ more silt (CL-ML)

bra, wet loos* (SW-SM) - S11A
Bottom 1.0*: AsS6. with marly (1/2 sample).
lenses of fine sand 4 silt -SUB
As S6.W/2 lenses (1M-) of fine silrvsand —

Isv> 2

COMMENTS

DEPTH OF CAS ING.
ORLLINGRATE.
OHLLINGRUOLOSS,
TESTSANO
INSTRUMENTATION

Stan drilling® 1:30

HNu-BG
PP-OJ

HNn-BG —
PP-.75^»J

HNn-BG
PP»4J

HNu-BG
PP»4J

HNu-BG —
PP»4J

(t-Z-OOpm)

PP > 4 3 - sample cracks
HNn-BG —
Wanronrods@18'

Spoon wet
HNu-BG —
PP»4J t»2:19
Spoon wet t » 2:30

Top of spoon full of wet silt 4 —
gravel (slough)
PP»4J —

2:44 High RDGS® Site
SJoufhmhokU.O')
B-116, shot down to monitor
2^0 - restart drilling
HNu-BG —



PROJECT NUMBER

W63582.PQ
BORING NUMBER

NSLStf-115 SHEET 2 OF

SOIL BORING LOG

PROJECT NSL/ECC .

ELEVATION
. LOCATION Zionsvflle, Indiana/Bonpw area/near existing

DRILLING CONTRACTOR ATEC Associates Weil NSL 105
DRILLING METHOD ANO EQUIPMENT HSA(3-3/8" ud.) /Mobfle Drill B53
WATER LEVEL AND DATE START 3/28/88 FINISH 3/28/88 LOGGER R- Johns

$C

OE
PT

H 
B£

L(
SU

RF
AC

E 
(F

30

—

35 1

—
10

—

—

SAMPLE

IN
TE

RV
AL

31.0
.^

^J2.o

33.5

/
/

f Jj«J

™<i
/

/
/38.0

•?8J

/
/

/403
di f)

/
/1

/
/43.0

TY
PE

 A
ND

NU
M

BE
R

S13

S14

S15

S16

S17

RE
CO

VE
RY

(F
T)

IJ

1.9

10

1.9 1

IJ

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
t")

22-50/5"
50/5"

11-13-30-39
(43)

18-25-28-45
(53)

>-27-50/50/3"
(77)

J2-29-33-35
(62)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MMERALOGY.
USCSGROUP SYMBOL

Top 0.4': Fine Clayey Sand, poorly graded,

bm, wet loose (SC)
Bottom: As 56. occasional seams 1A6M/4"
of fine silty sand —

Top J': Clavev Fine Sand, poorly graded sand,
bm, wet loose (SQ
Bottom: AS_££. less gravel, green-brown

A*S6. occasional mm 1/16" lenses of fine sand__

Top 0.6': Saw Sand, poorly graded, bm..
moist med. dense (SP-SM)
Bottom: As S6. occasional thin lenses of fine
CMlH

As 56. wA" lens of silty fine sand (moist)

End Soil Boring @ 43. 01

—

.̂

Is<s> 3

COMMENTS

DEPTH OF CASING.
ORLLIMGRATE.
ORLUNG FLUID LOSS.
TESTS ANO
MSTRUMENTATION

Sample from top 0.4'
Spoon wet
PP»4J

—

HNu-BG —

PP-4J t = 3:28

HNu-BG
PP » 43

Sample from top 0.6

PP » 4 3

OVA = 2 ppm t = 4:30

End drilling @ 4:50
Begin grouting —
Finish grouting @ 6:00



gg PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-116 SHEET , OF 2

SOIL BORING LOG

PROJECT .VSL/ECC LOCATION Zionsville. Indiana/Borrow an»
ELEVATION DRILLING CONTRACTOR ATEC Associate* --"•'•
DRILLING METHOD ANO EQUIPMENT HSA(3-3/8" i.d.) /Mobile Drill B61

WATER LEVEL AND DATE

O
EP

IH
 B

EI
O

W
 

1
SU

HF
AC

E 
(F

T)

0

SAMPLE

IN
IE

RV
AL

A.o
2.5

/
43
5.0 /

A.Q
7 5

/

/12.0
l"L5

/U.Q

15.0

/ffij

17_5

X9.0

•>nn

2̂2.5

x^in

25.0

/26J

27.5

xi9.0

TY
PE

 A
NO

N
U

M
U

ER

SI

52

S3

S4

S5

56

57

S8

S9

510

Sll

S12

HE
CO

VE
HY

(F
T)

0.8

1.6

1.6

1.1

1.7

0.7

13

1.2

13

12

1.1

IJ

START 3/28/88 FINISH 3/28/88 LOGGER L, Palmer

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

2-2-2-2
(4)

3-3-3-3
(6)

4-6-6-6
(12)

4-6-8-9
(14)

6-8-12-15
(20)

8-12-15
(27)

10-15-35
(50)

26-32-29
(61)

16-25-34
(59)

30-30-39
(69)

16-16-20
(36)

16-19-21
(40)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Fill fine sand, brown, loose, wood, debris, —
plastic, topsoil. clay

Top 8": Fill sandy clay, brown (CL) —
Bottom 9": Topsoil, black, firm (OL)

Siltv Sand, gray, fine to medium. 30% silt
wet loose (SM) ~~
Top - brownish grav. bottom - mv

Silrv Clav. gray, 10% coarse sand, moist
very stiff (CL-ML)

5on.fi as. Above, with 1/4" clayey sand seams
(SQ @ 12", moist very stiff (CL-ML) —

Top 3": Sand, gray, wet (SP) —
Bottom 5": Siltv Clay, gray, 10% sand, moist
very stiff (CL-ML)

Slrv Clav. gray, moist very stiff to hard.
1-1/2" diam. gravel at bottom (CL-ML) —

Top 6": Same as Above (CL-ML)
Middle 4": Sand, gray. One to med, moist
.<_._. /CD\

Booora 4": Siltv Clav. gray, moist hard (CL-ML)

Siltv Clav. gray. hard, with 10% coarse sand
and gravel 1/4" to 1" (CL-ML) —

Top 9": Same, as Above, v. haid (CL-ML)
Bottom 5": Siltv Sand, gray, fine-grained, dry
to moist dense (SM)

Siltv Clav. gray, 10% sand sues, 1" diam. gravel
at top. moist hard (CL-ML) —

Same as Above, hard (CL-ML)

a

is</> -j
COMMENTS

OEPTH OF CASING.
DRILLING RATE.
DRLLINGFLUIOLOSS,
TESTSANO
INSTRUMENTATION

Start drilling @ l:10pm
HNu = Background (BG)

Top PP- 3.0 HNu-BG —
BotPP-0.5
Driller reports water on rods at 3.5'

HNu-BG

1* diameter gravel at bottom

PP-4.5+ HNu»BG
Glacial afl

PP-4.5+
HNu-BG —

HNu-BG _
PP - 4 J*. 3.5

HNu-BG
PP-4.5+ _

PP-4.5-K HNu-BG
PP-4.5+

HNu-BG
PP-4J* —

Cobble or boulder encountered
u22 HNu-BG
Duplicate sample from top
PP-4J+
Water on rods® 24 J1

HNu-BG PP-4.5+ —
Glacial an
Sand cave @ top of sample is wet
PP-4.5+
OVA - 8 ppm in clay

Shut down drilling @ 2:46 pm



PROJECT NUMBER BORING NUMBER

W63582.FO NSLSB-116 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSL/ECC - LOCATION Zionsvifle, IndiansADdow area

ELEVATION DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(3-3/8" i-d.) /Mobile Drill B61

WATER LEVEL AND DATE

D
E

P
TH

 B
EL

O
W

 
1

S
U

H
FA

C
E

 (
FT

)

30

J

jf/1

—

SAMPLE

IW
E

H
V

A
L

30.QX

/

A\s
223

^4.0

35.0

^
37.5

X39.0

40.0

/S

TY
PE

 A
N

D
N

U
M

B
E

R

513

S14

515

S16

S17

R
EC

O
VE

R
Y

(F
T)

IJ

1.4

13

13

13

START 3/28/88 FINISH 3/28/88 LOGGER L Palmer

STANDARD
PENETRATION

TEST
RESULTS

P-P-P

15-16-20
(36)

11-11-16
(27)

9-11-16
(27)

16-20-30
(50)

11-13-16
(29)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSTTY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCS GROUP SYMBOL

Same .41 AbQvg (CL-ML1
1 " coarse sand seam at bottom, moist (SP) —

Same as Above —
Very stiff to hard (CL-ML)

Same as Above, very stiff

Top 9": Sams *K Above, moist hard (CL-ML)
Bottom 8": SjosL gray, fine-grained, dry to
moist dense (SP —

Siltv Clav. gray, moist hard (CL-ML)

End Soil Boring @ 41 S —

a

isoo 3

COMMENTS

OEPTH OF CASING,
ORLLMGRATE.
DRUJNGRUIOLOSS,
TESTSANO
INSTRUMENTATION

Restart drilling 3:00 pm
OVA - 20-30 in clay and sand —
PP-4.5+ _

OVA = 20-10 HNu - RG
PP. 4.5

PP - 4 3 Duplicate sample
OVA - 30^0 —

-80-120

OVA -40-60 in clay
OVA -20-30 in sand
rr * J.U, 4.J

PP-4.5-C
OVA -60-70 _

Hole grouted with cement- —
bentonite grout



SB PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB- 117 SHEET i OF 2

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Zionsville, Indiana
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT 3-3/8 HSA/MobUe drill B53

WATER LEVELANO DATE

O
EP

IH
 B

El
O

W
 

1
SU

H
FA

CE
 (

Fl
)

0

,

—

SAMPLE

IN
IE

H
V

A
L

0.5

As
i n

X.O
5J

/
sn

/mo
10 3

/\23
13.0

As.Q
15 5

All
18.0

/20.0
">0 5

/71 n

As.Q
15 5

/27_S
780

/30.0

TY
PE

 A
NO

N
U

M
BE

R

SI

RE
CO

V
EH

Y
(F

T)

13

32

S3

S4

S5

S6

S7

58

59

S10

Sll

S12

1.7

1.8

1.8

1.25

0.1

2.0

2.0

1.0 :

13

\2

1.0

START 4/5/88

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

5-7-9-12

6-5-6-9

None taken

7-8-10-10

11-18-26-33

13-17-24-36

9-13-20-28

22-29-28-34

1-23-47-50/4'

23^9-50/4"

23-46-50/3"

28-46-50/5"

FINISH 4/7/JJ8 LOGGER B.Bmwifif|rt

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

5" Fine Sand, uniform, brown (SP) ~
1 1 " Coarse Sand w/gravel, orange-gray (SP)

?«ne V Above, verv wet CSP)
Silt gray, wet low plasticity, very
Clay, gray, low plasticity, - 20% s

Sand, well graded, wet all colon (
tr. rock frag. > 2% silt

18": Same as Above

wet (ML) —
dt(CL)

SW)

_

4": Clav. gray, low plasticity, - 10% small grave!
(CL)

Same as AtlQve (CL)

Tip plugged with Smifi U Above.

Same aa Above

Same |s. AbQVfj

—

—

Clavev Silt, gray, v. stiff, low plasticity,
moist - 10% small gravel (ML) —

Top 6": Same M Above
Sand, gray, - 10% silt dense, wet.
(SW)

4": Same aa S9 (ML1
5":Sjnd.(S10)(SW)
2^$jmfiJlJ2(ML)
3":Sjnd.(S10)(SW)

5ame aji? (ML)

well graded

—

o

!§
COMMENTS

OEPTH OF CASING.
DRILLING RATE.
ORLLWGFLUIOLOSS.
TESTS ANO
INSTRUMENTATION

HNu-BG —

HNu-BG —

HNu-BG

HNu-BG —

HNn-BG

HNu-BG

HNu-BG ~~

HNu-BG

HNu-BG ~
TT11 _

HNu-BG

HNu-BG

Top 2" of S12 was filled with _
washed sand-assumed to be back flo



8 PROJECTNUMBER

W63582.FQ
BORING NUMBER

NSLSB-117 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSL/ECC . LOCATION Zkmavilk. Indiana.,.-! : , •
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD ANO EQUIPMENT HSA(3 3/8" td.) /Mobile Drill on ATV B53
WATER LEVEL AND DATE

O
EP

IH
BE

LO
W

 
1

SU
RF

 A
CE

 (
FO

 
1

—

—

—

45

SAMPLE

IN
TE

RV
AL

30.5

AIS
\\ 0

/35.0
35.5

/>
38.0

/40.0
403 ,

A2.3
43.0

/45.0

TY
PE

 A
NO

NU
M

BE
R

513

S14

515

516

S17

S18

ll

2.0

13

1.0

2.0 1

2.02

13

START <«/»

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(«)

26-30-38-42

13-22-30-34

31-34-50/5"

5-17-47-50/5"

W2-84-31/1"

17-27-50/5"

FINISH */7/88 LOGGER B. Brownfield

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSfTY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Top of spoon packed w/sand-back
Bottom 14": Same as S9

Same as S9

Same as S9. dry, with thin diagona
seam

6": As Above

wash (ML)

1 fine sand —

18": Sand, fine, gray, v. wet > 5% sflt (SP)

Sand. Same as Above. w/smsJl pieces of root —
and wood

10": Same as Above
8": Same as S9. moist (ML) —

End Soil Boring® 45 .01 —

_j

COMMENTS

OEPTH OF CASING.
DRLLMGRATE.
DRJLLMG FLUID LOSS.
TESTS AND
INSTRUMENTATION

HNu-BG ~~
Drillers cleaned am augers

HNu-BG
Noted top of spoon was filled
with back wash

Tip -0.1 Above BG —

HNu-BG
Tip -0.1 above BG

uvr,, _ tin

During drilling of sample S16
black film came up w/cuttings

Had 4' of flowing sand in augers

Well was set with screen —
interval from 42' to 44*
Sand pack from 41' to 44'
Bemorote from 39' to 4V
Grout from 0* to 39'



[•X/^n PROJECT NUMBER BORING NUMBER

W63582.FQ NSLSB-118 SHEET i OF 2

SOIL BORING LOG

PROJECT .VSL/ECC LOCATION Zionsville, Indiana ' - . - . •

ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD ANO EQUIPMENT HSA(3-3/8" i.d.) /Mobile Drill B61

WATER LEVEL AND DATE

3 to
UJ ILJ

B (J

a. X
a v3

>

10

—

SAMPLE

IN
IE

H
V

A
L

/
23

ys
j/5.0

/
7J

10.0

/12.0
123 ,

/14.0

15.0

/

17J

/(9.0

20.0

^
223

/
/14.Q

25.0

Z
273

^

TY
PE

 A
N

O
N

U
M

B
ER

SI

S2

S3

54

35

36

37

58

S9

S10

Sll

S12

RE
CO

VE
HY

(F
T)

0.7

0.7

03

IJ

IJ

1.4

1.0

U

\2

1.4

U

U

START J/30/88 FINISH 3/30/88 LOGGER C. Lawrence

STANDARD
PENETRATION

TEST
RESULTS

P-P-P

2-3-3^
(6)

4-5-5-7
(10)

4-5-8-9
(13)

7-8-9-11
(17)

6-8-12-12
(20)

16-16-18
CU)

20-32-35
(67)

23-33-33
(66)

24-33-33
(66)

30-38-39
(77)

15-19-20
(39)

14-19-23
(42)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSfTYORCONSISTENCY.
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Sandv Silt, brown, wet soft (ML) —

Sandv SilL similar to SI for top 9" of sample (MI
Well Graded Sand w/Silt nee graveL

Siltv Clav. brown to gray, some organics, —
wet soft (CL-ML)

Siltv Clav. gray, moist stiff (CL-ML)

Silty CJay. similar m 54: 1" Sand layer from
bottom of sample, 5% silt wet med. (SW)

Siltv Clav. similar to 54 except 10% gravel,
moist hard (CL-ML)

Siltv Clav. similar to 56

Silty Clav. similar to S6 —
Well Graded Sand w/Sflt & bottom 5" of
sample, brown, gray, wet medium (SW-SM)

Sfltv Clav. similar to 56 for top 4" of sample,
moist hard. Poorly GruJBrt fiifid w/Clav. fine
sand, brown, gray, hard, dry-moist (SP-SO

Sfltv Clav. similar to S6, except dry —
Siltv Sand. 1" layer 3" from sample bottom.
Fine Sand • 20% silt dry (SM)

Siltv Clav. similar to 56, except dry

Siltv Clav. similar to S 1 1 ^—

lo
u-> —i

)

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION
Stan drilling 8:50
HNu - BG —

HNu - 0.4 ppm in sand

HNu-BG
Appears to be slough-no sample

HNu - BG (an) ~~
PP. 4.0 _

PP = 4 J+ in clay
HNu-BG

HNu - BG (till) ~~
PP = 4 J-c

HNu-BG
PP-4J+

HNu - lens fogged —
OVA - 30 ppm

Blowout boring 1st try
OVA-6 —
OVA - 20-30 _

HNu»BG —

HNu-BG

HNu-BG —



—
PROJECT NSL/ECC .

ELEVATION

PROJECT NUMBER BORING NUMBER

W63582.FQ NSLSB-118 SHEET 2 OF 2

SOIL BORING LOG

LOCATION Zioniville, Indian̂ -: - <_••

DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(3 3/8" i.d.) /Mobile Drill B61

WATER LEVEL ANO DATE

O
E

P
IH

B
E

LO
W

SU
H

FA
C

E 
(F

T)

30 J

' _J

iJ

1

40 —

-

SAMPLE

IN
IE

H
V

A
L

1̂U

/&.Q

35.0

At>S

37 J

AVQ

IY
PE

 A
N

O
N

U
M

BE
R

513

S14

S15

516

RE
CO

VE
RY

(F
T)

IJ

1.1

w

IJ

U

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
IN)

13-14-22

20-32-34

13-16-20

15-18-26

START 3/30/88 FINISH 3/30/88 LOGGER c- Lawrence

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY OR CONSISTENCY,
SOIL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

SiltjLGay. similar to 511

SDrv
excef
of sai

Clav. similar to SI 1
x 10% medium-fine gravel in last 3"
nple

S iltv Clav. similar to SI 1

—

Silcv Clav. similar to 51 1 —

End Soil Boring @ 39.0"

•

U

18GO :2

COMMENTS

DEPTH OF CASING.
DRLLJNGRATE.
OWLLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

HNu-BG

HNu - BG —

HNu-BG (oil observed
in mud coming from hole)

HNu - BG —
Stop® 11:15
Finish grout @ 12:00 pm



i>JA'7JJIet

PROJECT NSL/ECC .
FLEVAT10N

PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-119 SHEET t OF ,

SOIL BORING LOG

LOCATION ZionsviUe, Indiana/Berjow area

DRILLING CONTRACTOR ATEC Associates
HRILUNG MFTHOD AND EQUIPMENT O-3/8" !.dA 8' OP HSA. ATV Mountad Mobile Drill B53

WATER LEVEL AND DATE ,

O
E

PI
H

 B
EL

O
W

 
1

SU
H

FA
C

E 
(F

 f
)

)

— i

10—

—

—

29 —

25—

SAMPLE

IN
IE

HV
AL

1.0

Xo
3.5

As
6.0

A.o
a s

/lOJ
n ft j

/13.0
,11 S j

X
16.0

^fff

18J

^

21.0

X
23J

^
26.0

/28.0
78.5 j

/3^0

TY
PE

 A
NO

N
U

M
BE

R

SI

S2

S3

S4

S5

S6

S7

S8A

S9

S10

Sll

S12

RE
CO

VE
HY

(F
T)

1.0

0.9

1.8

1.9

1.73

0.6

0.4

1.0

03

0.9

1.73

13

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

44-4-5
(9)

12-14-6-11
(20)

9-11-14-16
(25)

11-22-28-31
(50)

W7-37-50/3"
(74)

43-50/5"

50/5"

30-60/6"

4W<V5"

39-50/5"

J -35-37-50/5"
(72)

35-48-50/5"

START 3/30/88 RNISH 3/30/88 LOGGER R- Johns

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSfTY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

Siltv Clay, trace sand, trace fine gravel, surface
orgamcs, bm.. slightly moist stiff (CL-ML)

Top 0.2: As Above —
Mid 03: Siltv Sand, contains up to I"
fragn
wet
Bono
Clav
slight
1/2"

A^Sj

&LS

AJL£

Ai£

Top(
-1 Mid(

wetl
Booo
grave
loose
Powt

lents of rock, poorly graded,
oose (SM-SP)
m: AsSl.dk. «rav
with Silt or. fine gravel, gray
ly moist hard (CL-MLXocci

flcgray.

•brown, ~"~
isional 1/4"-

pieces gravel)

[, frequent 1/4" graveL med. brown, hard

L brown

i

—

i, quartz fragments (chips) from cobble

U: As S5 sampie
i A- pogjtY QniM Pr- Smd

ooae(SP) *
m 0 2- well Graded Sand -ni
i. cr. clay, subrounded gravel,
(SW) sample S8B
v Uruievi ^oiaRet ^jtnd with B

,bnu S8A —

hsome —
bm.. wet

fine*, subnunded. wet loos* (SP)

Top(
Bono

Top(
Mid(
asS9
Booc
Top(
Hotto

>.l: As Above
m.-A^jSi

U': As 55. moist, firm
).6': Poorly Graded Coarse Sand w/graveL

m:AiS5.
)^"- CJavey Fine Jand^ bm_ i
vn* A< S5 bresjcs alonv thin 1

vet loose (SCT
1/161 sems

a

ll

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUIOLOSS,
TESTS ANO
INSTRUMENTATION

Stan drilling @ 8:30 am

OVA - 2
HNu - BG ~~
PP - 2.0-3.0

HNu-BG Spoon wet —
OVA -1-2
PP-2.0

HNu- BG
OVA- 5-6
PP-4J

HNu-BG "~
OVA -1-2 —
PP»4J

HNu - BG ' _
OVA - 7.0
PP » 4 J

OVA - 5.0 (OVA- 100 down —
HNu-BG hole A cuttings)
PP»4J(LEL-20%)

HNu - 0.4, lamp fogged?
. OVA- t-9:30 —
PP»4J

OVA. > 10
HNu-1
Presence of brown oil film in saffitT

OVA - 30 t - 10:00
HNu-

OVA-25 —
PP»4J

PP«1.0
OVA -65

OVA -35 ~~
PP»45

of fine sand)



PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-119 SHEET OF 2

SOIL BORING LOG

PROJECT NSL/ECC LOCATION ZionsvjUe. Indiana/Borrow area/
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT (3-3/8" i.d.). 8' OP HSA. ATV Mounted Mobile Drill B53

WATER LEVEL AND DATE START 3/30/88 FINISH 3/30/88 LOGGER R- Johns

5 SAMPLE

O
E

P
IH

 B
LU

SU
H

FA
C

E
 (F

30

—

—

35

—

—

45 —

—

—

—
j_

__

—

•

IN
TE

R
V

A
L

31.0

//

j/YLS

33J

*̂d^

36.0^x
38J

/
/40.0

TY
PE

 A
N

O
N

U
M

B
E

R

513

514

515

516

R
EC

O
VE

R
Y

(F
T)

13

0.6

U

U

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

31-19-50/4"

45-50/2"

38-49-50/4"

30-48-50/5"

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

AsSS

—

AsSS. fine sand lenses (1/16") —

AiSi _

AsSS —

End Soil Boring ® 4Q.ff —

—

—

—

—

__

Is

COMMENTS

OEPTH OF CASING.
DRLL ING RATE.
ORLLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

PP»4J

OVA -8

OVA=5 —
PP»4J

OVA->25 _

—

OVA-3J —
PP»4J End Drilling @ 1 1:30

® 11:40 stan grouting —
Finish®

Offset 8' to set well & push tubes
Stan drilling @ 2:50 (8" OD,
4" ID HSA) —

(1) Push (Shelby)® 19 S -21 3'
- no sand recovery; hit clay-
bent tube

(2) Push® 22-24' —
- no sand recovery; hit clay &
2" rode bent tube

(3) Push @ 23' - no recovery —

Grout up hole and move to other
side of hole to try to locate sand.

(4) Located at least 6" sand with —
bottom at 22*. Set pz. with
screen from 17 to 22'.



™
PROJECT NUMBER BORING NUMBER

W63582.FQ NSLS B-120 SHEET i OF 2

SOIL BORING LOG

PROJECT NSL/ECC - - LOCATION ZkmsviTJe, Indiana/Bbirow area/
=LEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA (3-3/8" i.d.)/Mobile DriU B53
WATER LEVEL AND DATE

O
E

P
IH

B
E

LO
W

S
U

H
FA

C
E

 (
F

T
)

0

—

15

SAMPLE

IN
IE

H
VA

L

0.5

/
3.0

A.Q
53

/
x n

/10.0
10.5

AlS
no

As.o
15J

XTJ
18.0

/20.0
20J

AiS
23 0

/25.0
25J

Ais
28.0

/30.0

IY
P

E
 A

N
O

N
U

M
U

E
R

51

S2

S3

S4

55

36

S7

58

59

510

Sll

S12

R
E

C
O

V
E

H
Y

(F
T)

1.2

1.7

1.0

1.0

IJ

1.0

1.0

0.7

12

1.72

0.8

0.8

START 4/17/88 FINISH 4/18/88 LOGGER R. Brownfield

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

4-5-6-8
(11)

3-5-5-9
(10)

1-2-4-3
(6)

2-6-23-36
(29)

28-35-50
(85)

42-50/5"
(50+)

30-50/5"
(50+)

50M"

50/5"

3-34-56-58/3"
(90)

49-50/3"

38-50/5"

SOIL DESCRIPTION

SOIL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

SilL brown, occasional 1/2" graveL soft,
moist, low plasticity (ML)

Silt gray, soft, moist, low plasticity, occasional
sock, fine sand seams every 4" (black at bottom)
(ML)

Same aa Above, very soft, no socks, occasional
1/2" rock, low plasticity, - 10% sand (ML) —

SilL hard, grav. v. wet - 10% coarse sand.
occasional fine sand seam (wet only on outside)
f\jn \ ^__I.IV1L}

Same U Above, v hard, dry
—

Siltv Sand, coarse, gray, well graded, v. hard A—
dry(SM)

Same as S4

Same M S4. moist inaide. 1" fine sand seam - —
2" from the bottom of the sample

Mud with sand seam from 21-21 J*. coarse,
clean, poorly graded

Suns, a 54

Same as S4

Same aa Above, occasional 1/2" gravel —

is
V) -J

COMMENTS

OEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

HNu - BG ~

HNu-BG _

HNu-BG . ~~

HNu-BG
Till

HNu-BG ~

HNu-BG _
Quit for the day

HNu - BG ~~

HNu-BG _

Note: op may have been
clogged by a rock that fell out
when they pulled the spoons

HNu-BG

HNu-BG

HNu-BG



m

PROJECT
ELEVATION

PROJECTNUMBER

W63582.FQ

BORING NUMBER

NSLS B-120 SHEET 2 OF 2

SOIL BORING LOG

NSL/ECC . LOCATION ZionaviUe, Indiana&mcji area/ - SO1 from fence near
DRILLING CONTRACTOR ATEC Associates old stream bed

DRILLING METHOD AND EQUIPMENT HSA (3-3/8" i.d.)/Mobile Drill B53
WATER LEVELAND DATE START 4/17/88 FINISH 1/18/88 LOGGER R- Brownfield

Sc

s£
£ u-

30

__

J-

-,

—

UJ

I
30J

/32J
33.0

/

As.o
35J

/
38.0

/

/40.0

SAMPLE

t ee
UJ

ll
S13 .

S14

S15

S16

S
a ̂

0.7

1.0

13

1 0

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(Ml

100/6"

49-50/5"

29-39-44
(83)

33-89

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Clav. no sand seams (CL)

Silty Clay. 2 fine sand seams in sample —
(CL-ML)

4": Same as Above
12": Sand, coarse to fine, well graded, clean —
(5W)

Same as S4

End Soil Boring @ 40.01 —

1
Is

COMMENTS

OEPTH OF CASING.
DRILLING RATE.
ORLLING FLUID LOSS.
TESTS ANO
MSTRUMENTAT1ON

Took physical dup. (plasticity)
HNu - BG —

Took physical dup. (gradation) —
HNu-BG

HNu - BG _

09;30 told to grout up hole
4/18/88

—



m

PROJECT NSL/ECC

ELEVATION
DRILLING METHOD AND EQUIPMENT (3. -J/8," i.d_ 8"

WATER LEVEL AND DATE

OE
P I

I I
 B

EL
OW

SU
HF

AC
E 

(F
T)

)

"-

29 —

25—

—

SAMPLE

IN
IE

H
V

A
L

A.Q

A.Q

/&n

Aa

AQ.O
11 n

A. 3.0
13 J

/TA7

I S O

/18J

/f93

?i n

/2Z2

23J

>jiTl

26.0

/27.S

/3OO

IY
PE

 A
N

D
N

U
M

U
ER

SI

32

S3

S4

S5

56

57

S8

S9

510

Sll

S12

513

RE
CO

VE
RY

(F
T)

0.7

1.2

1.4

0.7

0.75

1.7

1.2

1.7 2

1.8

IJ

1.0

1.2 t

1.4

STANDARD
PENETRATION

TEST
RESULTS

r-p-p
(N)

3-3-8-14

(11)

4-5-7-7

(12)

2-2^-4

(6)

2-3-3-9
(6)

10-13-21-22
(34)

19-26-37-32
(63)

24-45-50/3"
("•?*)

7-39-40-50/5"
(79)

36-50-50/5"
OlOO)

27-29-50/2-
>79)

74-50/5"
t>30)

7-23-32-50/4"
(55)

28-30-50/6"
f~> xm

PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-121 SHEET t OF 2

SOIL BORING LOG

LOCATION ZionsviUe. Indiana .... -
DRILLING CONTRACTOR ATEC Associates

OP HSA. ATV Mounted Mobile Drill B53
START 4/15/88 RNISH 4A5/88 LOGGER C. Cruciam

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

Silcv Sand, brown, dry, roots, etc.. dense (SM)

6"- As Above
$j]rv S«nriv Oav hmam drv tn moist tnft. —

cr. gravel (CL-ML)

AsAI

NopJ
0.4':
OJ':(
loose
Clave
moist

»ve. brown grades to gray (C

lysical sample taken
AiAbova(CL)
riavev GraveL gray, black, m
(GQ
iv SilL with very fine sand, gr
, tr. graveL stiff

.̂-ML)

oiitt. clflv

ay, dry to —

Ai Above, cracka filled with fine fand.
5 over l.T, one 1/2" sand seam 2" from bottom

Aa ANw Inwcr t ' verv harrl rtrv IC1 -\4\ \ —

-^HH

1 4': AaAhova (CL-ML) —
02": Pooriv Crmded mad. Sand rSPV mv. _
wee. med. dens*
0.1: AL5Z —
Sflp> Clav. tr. graveL sand, gray, dry to moist.
v. hard (CL-ML)

As Above, nehhki to 40mm f CL-t

AsAI
0.1*: <

02: t
Sfltv
v. hai

AsAI

five, for 0.9' (CL-ML)
jravel coarse, wet, loose, gra

"me Sjnd; could be wash fron
2iy, tr. graveL sand, gray, di
d (CL-ML)

tavfi (CL-ML)

4L)

y(GW) ~~

i above (SPX_
7 to moist.

y

ll

COMMENTS

OEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

t - 16:03 TOPSOIL
HNu - BG grades to

i
t-16:04
HNu - BG

t- 16:11
HNu-BG

t- 16:14 V
HNu-BG TILL ~~

t- 16:15 —
HNu-BG TTLL

t - 16:25 Spoon wet u about 10'
HNu-BG depth ~~

t - 16 -34 TILL very hard —
HNu-BG hammering

t- 16:44 TILL —
HNu-BG _

t- 16:53 TILL
HNn-BG

t- 17:07 TTLL
HNu-BG

t - 17:19 Very hard to sample
HNu-BG

t-17:29 (Sand Seam) _
HNu-BG TTLL

t- 17:39 TILL ~~
HMii.

Rev. 8/15/88



m PROJECT NUMBER BORING NUMBER

W63582.FQ NSLS B-121 SHEET 2 OF 2

SOIL BORING LOG

PROJECT NSL/ECC . LOCATION ZJonsville. Indiana., -r
ELEVATION . DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD AND EQUIPMENT HSA(3-3/8" i.d.) /Mobile Drill B53

WATER LEVEL ANO DATE

O
E

P
IH

B
E

LO
W

 
1

S
U

H
FA

C
E
 
(f

t)

30

—

35!

in ...

45 —

SAMPLE

IN
TE

RV
AL

31.0

/33.0
•n ^

/35_5
™n

Xs.o
38J

/W.Q

TY
PE

 A
N

D
N

U
M

BE
R

S14

S15

S16

S17

>•

|g

1.6

U

1.9

START 4/15/88 P ÎSH 4/15/88 LOGGER C. Cruciam

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
IN)

26-24-32-31
(56)

31-29-3445
(63)

26-31-36-50
(67)

38-40-50/5"

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSTTY OR CONSISTENCY,
SOL STRUCTURE. MINERALOGY,
USCSGROUP SYMBOL

As Above (CL-ML)

As Above (CL-ML)

Clayey, fine-coarse Sand (SO.
k. orangish brown, dry, v. dense
•̂nH mm 1 " F-P Ptwtv ftm\n\ f^P\ 1 "

uom bottom
As Above ~"

End Soil Boring @ 40.0"

«

ll

COMMENTS

OEPTH OF CASING.
DRLLMGRATE.
ORJLUNGFLUIOLOSS.
TESTS ANO
MSTRUMENTATION

t-!7J5 TTLL _
HNu - BG

t- 18:14 TILL ~
HNu-BG

t - 18:31
HNu-BG TILL

t- 18:40 TILL
HNu-BG

—



PROJECT NSL/ECC

ELEVATION

PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-122 SHEET t OF 2

SOIL BORING LOG

LOCATION ZionsviTJe, Indiana. *: • .-.•
DRILLING CONTRACTOR ATEC Associates

ORILUNG METHOD AND EQUIPMENT HSAp-3/8" i.d.) /Mobile Drill B53
WATER LEVEL AND DATE

U
tP

 II
I B

EL
OW

SU
HF

AC
E 

(F
 I)

0

5

16 —

15 —

—

29—

—

25 —

—

SAMPLE

IN
IE

HV
AL

I 0

/
3J

/S3
6.0

A.Q
8J

/10J
11 0

/3.0
13J

Ass
i fi nz
18J

/ios
21.0

/23.0
23 5

/
25J
26.0/

29.3

TY
PE

 A
NO

NU
M

BE
R

51

32

S3

S4

S5

S6

S7

S8

S9

510

Sll

S12

RE
CO

VE
HY

(F
T)

1.0

1.1

1.2

1.7

0.8

1.0

1.73

2.0

1.9

0.8

0.9

0.7

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
I N )

2-3-2-3
(5)

13-15-2-3
(17

5-6-5-3

(11)

13-19-15-27
(34)

19-50/5"
(>69)

30-50/3"
(>80)

5-47-43-50/5"
(90)

26-33-50
(83)

26-31-50/5"

32-50/3"
082)

45-50/5"

49-50/4"

START 4/11/88 FINISH 4/12/88 LOGGER M.Nielsen

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY ORCONSISTENCY,
SOL STRUCTURE. MINERALOGY,
USCS GROUP SYMBOL

Uppe
(2-15
Lowe
to fin
Uppe

r 6": Siltv Sand, brown, moist, loose,
% P200 (SM)) _
r 6": Sjnd. with some silL moist, med.
e, 5-12% P200 (SP-SM) — 1
r 6** Ssun& znvei to 1-172**

Lower 7": Silt, gray, wet, v. stiff, low
plasticity (ML)

SilL gray, stiff, low plasticity, sand seam
at end of spoon and 6" from end ± 1/2" seam

SilL gray, hard, low plasticity, trace of graveL —
coarse sand seam 6" from bottom of spoon (ML)

Same

Same
±1/4

Upp.
grave
Lowe
+ 18"

Sflt.

Silts

SantTj
sandi
seami

Sancrj

seanu

Silry
dry to
^anriv

tt AbQvfr v- h*1** CML}

, v. nara. sand seam i trom Bottom,
•thick

r 3": Sandv SflL gray, v. hard,
1 10-20%, low plasticity (ML
r 18": 3M gray, v. hard, low
sand seanu 4" it 6" from bo

[ray. v. hard, some gravel in u

ame as above (ML)

ySiU. gray. v. hard, upper 6"
k graveL lower portion had 2
i

> SilL tr. clay, gray, v. hard, si
i < 1mm. dry (ML)

v. fine grained SJQ& or sandy
moist, v. hard, or dense; sma
•»•*«• /^M MT ^

sand*.
) —
plasticity.
lore

ippar 6" (ML)

—

had20-30%~
thin sand

mail sandy

silt gray.
Jl cracks/

lg
V) J

COMMENTS

OEPTH OF CASING.
ORLLINGRATE.
DRILLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

HNu - BG —
PP - Pocket Penetrometer

HNu-BG Spoon wet
PP-4JTSF

HNu-BG
PP-4JTSF

HNn-BG —
PP-4JTSF

HNu-BG
PP-4JTSF

HNu-BG —
PP-4JTSF

HNu-BG
PP-4JTSF —

HNu-BG
PP-4JTSF —

HNu-BG —
PP-4JTSF

HNu-BG "~
PP-4JTSF —

Hammer needs welding; ATEC lefT
u 4:30 pro 0800 start 4/12/88 _
HNu-BG PP>4J

HNu reads *• 15 ppm
from sample registering moisture?



""
PROJECT
ELEVATION

PROJECT NUMBER

W63582.FQ

BORING NUMBER

NSLSB-122 SHEET 2 & 2

SOIL BORING LOG

NSL/ECC LOCATION ZionsviUe. Indianŝ  « .
DRILLING CONTRACTOR ATEC Associates

DRILLING METHOD AND EQUIPMENT HSA(3-3/8" i.d.) /Mobfle Drill B53
WATER LEVEL AND DATE START 4/11/88 FINISH 4/12/88 LOGGER M, Nielsen

5 ,—

O
E

P
IH

 B
E

L
S

U
H

FA
C

E
 (

f

30

—

j

10

—

SAMPLE

IN
IE

H
V

A
L

31.0

/
/32J

33 J
y

./35.0

36.0

X

/6*
38J

/
y'

/ao.o

TY
PE

 A
N

D
N

U
M

BE
R

S13

514

515

516

RE
CO

VE
RY

(F
T)

0.9

IJ

1.0

13

STANDARD
PENETRATION

TEST
RESULTS

P-P-P

17-31^2

15-32-50/4"

29-50/4"

73-50/2"

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSfTY OH CONSISTENCY,
SOL STRUCTURE. MINERALOGY.
USCSGHOUP SYMBOL

Silrv Clav. tr. sand, tr. gravel, greenish gray.
green mineralization or discoloration, dry, —
v. hard, some orange/lL brown color (CL-ML)

As Above —

Clavey Silt with Sand, tr. graveL gray.
dry, v. hard (CL-ML) —
PP a >4j

SflL gray, dry to moist, firm, hvd to cry

End Soil Boring @ 40.0*

Is

COMMENTS

OEPTH OF CASING.
ORLLMGRATE,
ORLLING FLUID LOSS.
TESTS ANO
NSTRUMENTAT1ON

PP->4J

HNu » - 10 ppm —
t-0844

HNu - 75 ppm —
t-08S6
K& •
PP>4J

t-0905
HNu » 20 ppm —

—

t-0922
HNii * 1 0 nnm

WiQ set piezometer at 15'
See log book ~



(•jMjjm PROJECT NUMBER BORING NUMBER

W63582.FQ NSLS B-123 • SHEET l OF 2

SOIL BORING LOG

PROJECT NSL/ECC LOCATION Ziansvifle. Indiana. ..
ELEVATION DRILLING CONTRACTOR ATEC Associates
DRILLING METHOD ANO EQUIPMENT HSA. ATV Mounted Mobile Drill B61
WATER LEVEL AND DATE

O
E

PI
H

 B
E

tO
W

 
1

SU
H

f A
CE

 (
F 

1)

}

—

—

-1

25 —

SAMPLE

IN
Ik

H
V

A
L

/2.0
2 <;

As
in

/

7.5

^/

10.0

A\s
12J

X4.0

15.0

AdS

17.5

/19.0

yi\s
223 j

2̂5.0

^/

27J

^

TY
PE

 A
NO

NU
M

BE
R

SI

52

S3

S4

35

S6

37

58

59

S10

Sll

512

HE
CO

VE
HY

(F
T)

0.9

0.9

13

U

13

1.2

IJ

13

1.6

1.4

1.0

0.8

START 3/31/88 FINISH 4/04/88 LOGGER C. Cniciani. R Johns

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
I N )

1-2-4-10
(6)

13-16-19-25
(35)

21-26-30
(56)

24-20-28
(48)

21-24-19
(43)

12-19-21
(40)

14-19-28
(47)

20-24-50/4"

20-20-34
(54)

32-46-50/4"

35-55-50/4"

60-50/0.21

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT,
RELATIVE DENSITY ORCONSISTENCY,
SOIL STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Sandv Silrv Clav. IL bm., moist, soft, organics
@ surface (CL-ML)

Siltv Clav. tr. coarse sand, gray, slightly moist; —
v.suff (CL-ML) _

Silcv Clav. IT. F-C Sand, tr. graveL It. brown
to gray, moist, v. stiff (CL-ML)

Top 8": As Above —
Lower 10": Hard (CL-ML)

s"- F.T weu Graded. Sfltv Sind ***• « <•«•««,
IL brown, wet, med. dense (SW) —
6": Like S3: 6" Pjandy_Gadjri.fine Sand. IL
brown, wet. med. dense (SP)
As S3. , except soft to firm (CL-ML) —

As S3. firm to hard (CL-ML)

AaJl stiff (CL-ML) _

As S3. stiff to v. hard, dry to moist (CL-ML)

As S3. v. hard, dry (CL-ML) —
03* from bottom fine grained Pooriv Graded
SjnjL IL brown, wet. med. dense, 1/2" seam

As S3. v. stiff (CL-ML), one broken pebble
- 20mm. dolomite —

Silrv. Fine Sandv Clav. a* graveL IL brown to
gray, dry, hard to v. hard

o
COMMENTS

OEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

Start drilling @ 2:50
PP-OJ

PP-4.0 —
Rain is affecting HNu instruments
We smelled an odor & decided to

HNu-BG
Stan® 8:32 4/4/88 ~

t - 8:40 —
HNu-BG Spoon wet

1-8:47 Spoon wet
HNu-BG —

t - 08:55 _
HNu-BG

t- 08:58
HNu-BG —

t-fc lO
HNu-BG

On top of rock at approx. 19' 09:T5~
Told drillers to move over
HNu-BG t-09:25

t-09:36 -^
HNu-BG

t- 09:49
HNu-BG —

t- 09:59
HNu-BG



PROJECT
ELEVATION

PROJECTNUMBER

W63582.PQ

BORING NUMBER

NSLSB-123 SHEET 2 OF 2

SOIL BORING LOG

NSL/ECC LOCATION ZicrasvUJe, Indiansw-

DRILLING CONTRACTOR ATEC Associates

« - . •

DRILLING METHOD AND EQUIPMENT HSA Mobile Drill B61
WATER LEVEL ANO DATE START 3/31/88 FIN|SH 4A34/88 LOGGER C- Cruciani. R. Jo

3C

^ CJ

^ uu
°- 5
S3

30

SAMPLE

<

LU

I

/
-jxfl.4

I

•>*

—

45 —

32J ,
x/"

^.t

35.0
/

/36J

37.5
/

/^Of>

a?s
i|
£i
S13

514

515

516

>
£

li
0.9

0.8

1.1

STANDARD
PENETRATION

TEST
RESULTS

P-P-P
(N)

31-50/0.4'

41-50/03'

13-25-50
(75)

19-31-46
(77)

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOU. STRUCTURE. MINERALOGY.
USCSGROUP SYMBOL

Top 1-2": Well Graded F-C Silcv Sand.
IL brown, moist to wet. med. dense (SW)
Rest as 512, v. hard (CL-ML) _

Silcv Clav. tr. sand, tr. gravel, IL brown to —
gray, dry, hard to v. hard (CL-ML)

As. Above

—

As Above

El Boring @ 39.0'

—

u
S

ll

COMMENTS

DEPTH OF CASING.
ORLLINGRATE.
DftLLING FLUID LOSS,
TESTS ANO
WSTRU MENTATION

t - 10:22 Blow in at » 30'
HNu-BG Probable sand seam

t- 10:42 —
HNu-BG

t » 11:03 Have to clean out interval
HNu - BG to 35' with split spuun.
Use another sampler for 515.

t * 1 1 '22 A lot of stuff in augers
HNu - BG 10' heave? Doubt iL

1 Ray puts sampler down again and
gets it through stuff in auger.
No well



™
PROJECT NSL/ECC
ELEVATION
DRILLING METHOD AND EQUIPMENT HSA(3-3/8" i
WATER LEVEL AND DATE

D
tP

IH
U

tL
G

W
SU

Hh
AC

E 
(f 

I)

SAMPLE STANDARD
PENETRATION

IN
IE

HV
AL

°v'/2.0

— i

—

15

—

~

—

—

25 —

2 1

/
5.0

X6J

7.5

1̂0.0
— -HT"?

12 J

1̂5.0

^TrffT

17J

^A
20.0

^TfllT"

_22J

^25^

1 Y
PE

 A
N

O
NU

M
UE

R

51

HE
CO

VE
HY

(F
D

1.0

1

52

S3

34

^S

36

57

S8

S9

510

13

13

IJ

0 1

1.0

0

1.8

1.0

0.8

TEST
RESULTS

P-P-P
(N)

2+4-5
(8)

2-11-30-38
(41)

30-49-50/4"
(>99)

17-41-50/3"

sn/r

36-49-50/4"

57-50/2"

26-51-50/3"

53-5W2"

43-50/3"

PROJECT NUMBER
W63582.FQ

BORING NUMBER
NSLS B-124 SHEET t OF \

SOIL BORING LOG

LOCATION ZionsvUle, Indiana, ..
DRILLING CONTRACTOR ATEC Associates

d.) /Mobile Drill B53
START 4/16/88 FINISH 4A6/88 LOGGER C. Cruciani

SOIL DESCRIPTION

SOL NAME. COLOR. MOISTURE CONTENT.
RELATIVE DENSITY OR CONSISTENCY.
SOL STRUCTURE, MINERALOGY.
USCS GROUP SYMBOL

8" Silcv Clav. cr. sand, dk. brown, moist, soft
4": Siltv. F-M SjasL It. brown, moist, med.
dense (SW)

Sfltv Clav. tr. graveL gray, dry, v. hard (CL-Mfc)-

As Above. 5 cracks over interval (CL-ML)

—
OJ': As Above fCL-ML) _
OJ':£
to me
1/2" s
8" of
3"hai

'oorlv Gr«dgd m Sand, gray,
d. dense (SP); OJ': Hard Sflq
and seams (CL-ML)
sand from above

•d Siltv Oav in tip of spoon (

weL loose
r^ltt with —

CL-ML) _

Poorly Gt™**d Gravel with Silt and F-C Sand.
gray, moist to wet. loose gravel is angular
(SP-SM) _

OJ':f
OJ':S

TF-C
dense
O-TJ

As At

:-M Sand, gray, wet. dense (S
.iltyClay. gray, dry. hard (Cl

' Well Graded Sand^ moist to

P)
.MM

wet crav.
; took physical of sand
iltv Clav. gray, dry, v. hard (CL-ML) —

Mve. cr. gravel

As Above —

End Soil Boring @ 23.2* —

y

|8

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
ORLLING FLUID LOSS.
TESTSANO
INSTRUMENTATION

13:11 Begin augering into soil
Topsoil
1=13:30 HNu = BG

t- 13:34 TILL —
HNu » BG Took physical dupe
PP->4J —

t- 13:40
HNu - BG Water inside rock —
at spoon tip

t- 13:46
HNu-BG in sand

t- 13:54 Only drove spoon 3"
HNu-BG _

t - 14:00
HNu-BG

t - 14:29 Having a lot of blow-in
HNu * BG Are cleaning out auger—
it putting head of water down.
Cleaned out a 2nd time, all sand
t- 14:40
HNu-BG
t - 15:00 took break to &x throttle —

t - 13:18 Spoon is wet
HNu-BG _

t- 15:35 _

Tried to auger through this intervatT
refusal of augen on a boulder.
Told drillers to offset, auger
down to 13'. take spoon, set —
well at 15'.



SOIL BORING LOG

3SIUJNG METHOD ANO

WATW L£V6L ANO -~



CH2M 1
.KHILL!

PROJECT NUMBER SORING NUMBER

SHE" J of (&

SOIL BORING LOG

PROJECT 1 .1CATIQN

§ SV.ELEVATION

DRILLING METHOD ANO ™

BILLING CONTRACTOR

WATER LEVEL AND DATE /°-° " ̂ '^'^^ ~/&aO MffS START

T#/HL££ Hou«/7g£ * IG- . 3^" J. P

FINISH . nr.aea J.X/ g

SAMPLE
STANDARD

<>
e
ui ii

I N

wI
U

TEST
RESULTS

fa-IUCJtfl

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

U

o
So
>-o

COMMENTS

OEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

8

/o

/J.

/y

/(.

/8

/B

2o

f-y-v- 7

6-Y-7-7

\

/s

x
ail

2*

*.(•

/A?

SS-9

SJ-li

/j

73

JO 3*-J4-vo-Y7

•***>

SA'O,

t m
?.f 1*.

70

TO

I7.o

TO

Ar /e.o

CUUJM #m**u sres*
4u4-f£j AtJO I f f
y"tf>K/«/tf. T& 3.5

erf
I

Sir

n/az FORM oi



CH2MI
KHILU

PROJCCT NUMBER NUMBER

SOIL BORING LOG

ELEVATION __

SHILLING METHOD ANO

•VATSR LEVEL AND OATS

, LOCATION

3HILUNG CONTRACTOR

S<5~a 4/G-, J
3 START 6/.3V/gS . nfi lM 3. *J ?

Ul

= *ii
S2S
2Si

SAMPLE

IN
Ik

H
V

A
L

1
 Y

P
t 

A
N

U
N

U
M

U
E

H

H
E

C
O

V
E

H
V

5>€NCTRAT1ON
TEST

RESULTS

r-r<-
fNI

SOIL OESCRimON

SAME. GRADATION OR PLASTICITY
PARTICLE SIZE DISTRIBUTION. COLOR:
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

| COMMENTS

0 | OEJTH OF CASING.
g j 2RILUNG SATS,
a ORILUNG FLUID LOSS.
a g I :SSTS ANO
• 2 1 INSTRUMENTATION

j -i

r

«}

.i n-

/8-

//r

-2.V

4 -*•

17 £6-7-9

sr-r 0

— /&.Q'

! /. •

4 '• J

i A '.

O

a-

AT



ILLi

PROJECT NUMBER

/, , / r- ~~> -

3CRINC NUMBER

SHE-

BORING LOG

LOCATION
ELEVATION
3HIU.ING METHOD AND

WATER LEVEL ANO

DRILLING CONTRACTOR •" ' C ̂  .*•!? PC .

1&.5 ' '.I/*' -Q -?*-'_ -5 £2 .0

,^~

5

<
>

JJ

.» u

MS
3 a M

w
z

lAMPtJ

>

u

§
UJ

PENETRATION
TEST

RtSULTS

(N1

*

SOILOESOUPnON

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE OlSTRlBUTlON. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY USCS GROUP SYMBOL

«
S!s> O• ..

COMMENTS

DE?TH OF CASING.
ORIUJNG SATe.
ORILLJNG FLUID L2SS.
TESTS ANO
INSTRUMENTATION



SHU;
SOIL BORING LOG

, .CCAT1CN
/» .

cP &c-

7-23 9. £~ £~.

•VATER L2VEL ANO /-7.-T/rr- START

It

III3S5

v A
im

 M
I

&AMPU

-

<i
£ 3

>

iit
c
o
v
t

PeNeTRATIONi
TEST

aeauLTS

r%f

so.uatso«tP^OH

NAME. 3RAOATION OR PLASTICITY
PARTICLE SIZE OlSTRiauTlCN. COLOR.
MOISTURE CCNTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

: C3MMINT3

u i :E?TX OF CASING.
- CHILUNG HATE.
a : SHIUJNG FLUIO LOSS.
3 a ! "sSTS ANO
S^ , NSTRUME.NTATTCN

to

** ,\

gn<r, (££.) -.

-rv • • 32



C-iiM
PROJECT NUMBtR S O R I N G .NUMBER

3HS=-

SOIL BORING LOG

ELEVATION -

ORILUNG METHOD ANO EQUIPMENT.

WATER LEVEL ANO DATE

naiLUNG CONTRACTOR

START IO/««,/flV riN.SH . n^r.SR J. M. Toll -.ja^s.

O

UJ

OJ

= *;
:ss
3 S 3

J. -

y -

6-

3 ""

H-

"'.

/a "

.
.

-

^

IN
IE

H
V

A

X

x

X

X

SAMPU

a

It
P

E
 A

N
N

U
M

U
E

fl

»'<

<l-l

$f-3

5f-y

s

>
z

M
ti

.O
V

E

/V"

<f

i"

/6"

TEST
RESULTS

(Nt

j-y-v

y>£-7

9-/2-/1

/4-/3-X2.

J SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

£ • // ^/n_, v2 * _/ /* f f .{_£.

t e • ' M

-

"S"' <?'*7" '"^ ' <M"'W* '

-

^^' "r> ""

-

-*.«J r;«f /, c—,-*, r0*~c.
f £ <1 fAU*< (^J^i ^'•** 3 '

J

o

S
Y

M
B

O
L

to
a

?̂
|

i

' /

'/)A

l/
• 4

- .

0

»

'

COMMENTS

OEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS ANO
INSTRUMENTATION

/W/^ rta.J'"-'
•^ <7

J/t ^ " _/ [ -™"0«j!^^^"
V*™ tf ̂  S ̂  U O I* 0* >• f^^^J

a

.

-

-

-

-

"/ ~ ^Jr"~--j ^»

4

j

-t
i

SEV i was oisas



CH2MI
,::HILL

p<

Of

w

c

PRO-ECT NUMBER 30RING NUMBER

£J<£ ^P 3^ . C. 3 i ZdC, - 94 5HE5~ / ~f /

SOIL BORING LOG

«o.,«<-r £££ XT .-ir-inr,., " Cs-.tt -<- <;' J ' ScJ /L, . -.- ,̂  '

.SVATION

111 1 :Nrt USTHOO ANQ SOMIPMENT ^Op,/ ±"j/ V , « ^ ' T-D. /^T/4 > 30-0! ^ U". 0 . .t̂ Vl f

»rpp p eve? i«n OATB __. ,,„

U
E

P
II
I

U
E

LO
W

S
U

H
f A

C
E

v •

START IO/ -? / /BV SIN.SH : ' / i /gy . -.̂ M !" iV. ĵ i, ._,.«.
j SAMPLE PeNETRA-nONi SOIL DESCRIPTION | COMMENTS

I

i
]

X
J

/j -
j

/?i

H

^'

X

X

1

1 
Y

H
t 

A
fl

U
N

U
M

U
E

H

«-'

ss-a

«-3

H
tC

O
V

tH
Y

/8'

o'

I*1

i TEST
RESULTS NAME. GRADATION OR PLASTICITY

1 ' JAHIICLS SUE oisrrtiBunoN. COLOR.
r-f-f MOISTUHECONTENT.aELATIvEOENSITY

IN) OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

W8

7'ti-n

y-y- a

b<' t* C/S-^ lTfO*f jf'^T /»*••• • ' '

/ ^^ /-.̂  /
UMA r« <3 '— ^'r*v*

i/ •"

C^ — ^y £•»«/ £r+*f' fa *u* "£a C**"^ «

^^ , , <T-

-

3 // / 3 —7 -7jT*'
O«Tra>« *T !.»«<"">• i> aO

(7

o SE?TH OF CASING.
3 SHILLING RATS.
a SHILLING FLUID LOSS.
5 g -=STS AND
a " iNSTHUMENTArtON

J/'/

J /

' /

//

1

§

3 3

3

9

O

tf •

• '

i

1

wCLw^^C "̂  LO t^^^f^f ' *•* J*

j ' ^".T— ^ "̂ ^ f<
syfl t/' ***J '

• *y / '' -^ <^ /W^".4 c

!l/82 rCRMO'S'



PROJECT NUMBER SORING NUMBER

SHEET
'

SOIL BORING LOG

PROJECT . LOCATION QI- ~

ELEVATION DRILLING CONTRACTOR

SHILLING METHOD ANO

WATER LEVEL AND DATE

, / /3"6/ " £. Q.

START . FINISH LOGGER — ' ' "a« . r<» .»

- O u.
& -. X

2 <B «> i S

SAMPLE SOIL DESCRIPTION

O
u
ui
z

TEST
RESULTS

f-r-r
INI

NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

y-

/o

/ V -

/a-

— a

J.V-

'«.-

sr-/ 13.

'I'"'

5S-3

/y

9-/3-/V

<!•

j

-\

1

i

H

3£V 01536



3 C 3 , N C .S w M 3 £ 3

SOIL BORING LOG

SROJECT Z-<- *-i- LOCATION

ELEVATION

CHILLING METHOD AND EQUIPMENT

•WATER LEVEL ANO CATS

. SHILLING CONTRACTOR

-f" -I". £>•

. START F1N.SH 7o A . Jt

•u

= * <- o *
a. -. =
*t 4J 3a 3 «i

^

IN
IE

H
V

SAMPLE

9 -

IV
H

k
 A

N
U

M
U

t
>

Ilk
C

O
V

I

PENETRATION
TEST

RESULTS

r-r-r
IN)

SOIL DESCRIPTION

NAMg. GRADATION OR PLASTICITY.
PAflTICLc SIZE DISTRIBUTION COLOR
MOISTURE CONTENT. RELATIVE DENSITY
OH CONSISTENCY. SOIL STRUCTURE.
MINERALOGY USCS GROUP SYMBOL

I COMMENTS

y ! S£?TH OF CASING.

a j SHILLING ?UUIO LOSS.
a g -ESTSANO
« .; ; 'NSTRUMSNTATION



DRILLING LOG- :..,L. of 3

s ta te Indiana Start Data 12-18-34 '

Si te Nortnside Sanitary Landfil l Completio

Soring No.

LVil Ii ng Fi

Type of Or i

Or i 1 1 e r

n Date

NSL 12 Ground El .

rm Al t and W i t z i g Eng., Inc. Gr

11 ^bil -53

K. Schwarzkoof
10

Geologist C. S ieze

12-18-34 ]
i

873 .59
i

oundwatsr El . !

at conpletion 371.09

after 53 days 371.55

tal Depth of Soring 2 4 . 5 '

Screen Interval

Elev .

373.59

\

\1

|

Oenth

—

Descriotion

Ground Surface
_1 SILT, some day, trace sana ana

1 gra/el , brown
! CRY

i~

H

r

r
-

c
-

.-

SAND and GRAVEL, fine-medium
arain, brown

•£•

SAND and GRAVEL, f ine-coarse
grain, aray-orown

WET

Slow
Count
per 6"

140*
Hammer
30"
Fall

d

2

5

5

14

7

;

5

3

Samo'i s
NO.

Z " O . D .
Spl i t
Spoon

1

2

3

3 . 0 ' - 2 3 . 0 '

Remarks
4 1/4" 1.0. noi lo*

Sten Auger

T . I .C = 875.32

Water at 2 .5 '

«e i i
Const

i

' \

i . i 1

'l '

XA '<!!-•
//*.. As

/X "*'A/s 'X
% /I

'X11 i 1
^^ ^^ifi
;--M
*"-.*
A'_*

*•»— * ..'
V ** /->"

Lock =2429



State Indiana -

Site Northside Sanitary L

Soring No,

Page 2

NSL 12

Of:-'3

E l e v . Heoth Descr ip t ion
_j SAND and jRAVE;., s i l t y , T ine-

s'
— •

7

3 "

9 "

10 ~

coarse grain, gray brown
WE

SAND and GRAVEL, si l ty fine-
coarse grain, gray brown

WE"

SAND and GRAVEL, trace silt
seam, fine-coarse grain, gray-
brown

~1 WEI
11 1

i
I

'_X"V/1 l l
, \1J \J

CA^i

v^«

12 "

-

13 ~

14 '

15 ~

SAND and GRAVEL, grades to si l t ,
trace clay, red-brown

WET

SAND, fine-medium grain, gray-
brown

WET
SILT, some clay, brown
moderately hard

3 i ow
Count

6
^^M^^^^V^^H

5

9

13

22

32

16

Samol;
No.

C
U
I

I
N
G
S

4

r

U
•̂

—i
I

G
S

5

6

Remarks Cons-
, * _*~

_ *_ ^

! «' A

> «
t ^tr

¥ 4_ ,
4 —^

v "*•

^ i__

**-*.

^J"^
f * —r

* *i~~^

NU*

^-~C

|Vf

* — 4

f ~/

__ T
^' •

. ~ «

% "̂

p •

^r~~* *

' '_ t

i'_*-»
I
•pi

•y .

^ i i
^ — <•01*-'

a



Stats Indiana

Sits Northside Sanitary Landfill

Boring. No-.., NSL 12

Page 3_ OT

El 9V Death Descriotion
SAND, fine-mecnum grain, gray-
brown

WE1

5 low
Count

S amo 1
No. Remarks Const.

15
J

18 "T
' SANO and GRAVEL, f ine coarse

"T grain, trace si l t , medium-
i large gravel, moderately hard,

~* arav-brown
-[" " WE

201

21

22

23

24

SANDY SILT, trace c lay ,
moderately hard, gray

WET

25

16

15

18

24

15

18

40

h i 9
+ r*
» 5r- T
ô .L-J.X-.

y. ~— ~z.
'>^ \.:
G , '. '^—^s^-

31

•

No HNU readings
aoove background

Specifications:

10' 2" I.D. SCH 40 PVC Riser Pipe
20' 2" I.D. SCH 4Q 0.010" Slot PVC Well Screen
5' 4" Diameter Locking Steel Casing

Vented PVC Riser Can

0' - 2.0' Cement Grout
2.0' - '2.0'1 Bentonite Seal
3.0' - 13.0' Pea Gravel
13.0' - 24.5' Natural F i 1 1



DRILLING LOG 3 age 1 3T

State Indiana

S i t e N o r t h s ;c"e S a n i t a r y l a n d f i l l

Star t D a t e 12-17-34

B o r i n g N o . NSL 13

C o m p l e t i o n D a t e _12-17-34

Ground E l . 375.05

D r i l l i n q Firm Alt and Witzia Ena., Inc. Groundwater El.
at completion 371.75

;ype o: Jn 1 1 MOOT ! -3J ~

Dri l ler

3eol

i

E l e v .

375 .05

-. , - - • ̂

<. Schwarzkoof
1 C

og is t C. Sieze

after 63 days 3 7 4 . 7 0

tal Depth of Soring 15 .5 '

Screen Interval

Deoth Oescr io t ion

j
i ***

~* Ground Surface

*••

•̂••1

••Ml

C

••

-
4 "

*•

5 "

S l L i f C t A Y , sanoy, trace gravei,
moderately soft, brown

DRY
' S I L T Y SAND, fine-coarse grain,
trace clay, trace gravel, hard,
brown

DRY

'S ILTY CLAY, some sand, soft,
gray-green DRY

SAND, fine-medium grain, some
silt, trace gravel, brown

MOIST
CLAYEY silt, gray-green MOIST
SAND, fine-coarse grain, si l ty,
trace clay, trace gravel, loose,
brown

WET

Slow
Count
per fy1

1401
Hammer
30"
Drop

3
•••••••••••H

3
«•••••••••••

4

2

3

4

3

4

3

?

5amoie
No.

Spl i t '
Spoon

1

2

3

4

3 . 5 ' - 1 3 . 5 '

we i i
Remarks C o n s t .

4 1/4" ,̂ 0 j iow icam
Auger

i

1
T.I.C. = 378.36 ;™|

M J

PIK/U *Y/'//* J/.-

XX'Xx
LU^WJ yjS^-

H <( \ T
! A, A

Water at 4 . 3 - •*— V

* »^-i *

Lock ?2429



Sta te Indiana

Si te Northside Sani tary Landf i l l

E l ev .

<%'.-_-
**

Depth

6 "

7 ~

•̂••i

8J]
.• ••

•̂•M

9 '

ĤMB

10 "

11 J

Descript ion

.

SILTY SAND, fine-medium grain,
trace aravel, aray-brown

; . WET

1

r

'SAND, fine grain, trace silt,
gray-brown

; WET
CLAYEY SILT, moderately hard,
gray WE"
SAND, fine-medium grain, trace
small gravel, brown-aray

WET

1
n

12

••••

13 J

^

14 "

•

»

SILTY CLAY, trace fine sand,
some gravel, moderately hard

Soring No. vtfSl.. 13

Page \

Count

2
•̂ ••̂ •••••••1

1

3
MMBHHBHBHHHBI

6

9

gray 13
DRY!

15 "" 15

^ampi
No.

4

C
u
v

1
T
I
N
G
S

5

C
U
T
T
I
N

S

5

I of 3

Remarks

Very Slow Dril ling
12.0-14.0

Cons'
• ,~~ >

* i ^ >

^^ ••̂  i 1

* «n *P
5 J ,"

1 i ^nV
•̂t ' ' ^F

V? r
^ i *

^ '~~v
4iJ »

m. *
*f~» t

'J «!

> <~ >
•* '-— ' <

^ *L' " *
^ I ,>«r

' W '
— ̂  ^

* — ̂
»

— f

* ~
0

.*?,•'fV* '
V *

^ *p«
J -



Sta t

S i t a

*"i ev .

&;-

-

* Indiana .

Northside Sani tary Landf i l l

Depth

-

16I

17

18_I

19 J

2Q—

Descript ion
3XLTY CLAY, trace f ine grain
sand, some gravel, moderately
hard, gray

DRY

i

Soring No. NSL 13

Page 3

S low
Count

12

<j.tV-3

Samp Is
No.

6

Remarks
C i ay i i i at
approximately
15.0'

No HNU readings
above background

*ei 1
Const.

A ^»

xlV

Specifications:

10' 2" 1.0. SCH 4Q pvc Riser Pipe
10' 2" l.o. SCH 40 0.010" Slot PVC Well Scree

Diameter Locking Steel Casing
ented PVC Riser Cap

..
5' 4" Diamete

0' - 2.0' Cement Grout
2.0' - 3.1' 3entonite Sea'
3.1' - 15.S1 Pea Gravel



ATEC Associates, inc.

LOG OF BORING NQ.Js-so

«XfPNT Nbrth«id« Sanitary Landfill ' * ..£» j«. 21-21043
pffOjecTNAUE watar surv«y <rriirr DATES- 12-32
Bwruecr LOCATION 2ioa»vill« . Indiana PINI*H rvATf8-L3-a2
anpiwfi LOCATION
eneruAN J. 3«fftlair«
INSPECTOR

SOIL/ROCK DESCRIPTION
SURFACE ELEVATION DATUM

' Dark gray aoiat SANDY SILT with trae*
" of day

" Gray w«c SILTY SAND and G3AVEL

"rovn w«t T-AVHf SAND and GHAVFl. -^~
jray w«t fine SAND /~

' Gray noiat SARDPAN

Boctom tact boring fl 30.0'

_ H^
91 tk.

S5
K O.
« X

8.5

13.5
-fi .0

(û.

X

MMM1HMH

MMMB

-5-
I^HB^^B

I^H^MB

•̂̂ •B

10-

•M^^^

^f^^^m

15-

M^I^H^

••̂ ^^H

20"
•••̂ ^M

••̂ Î MH

•Mî ^^

25.
••̂ ^Ml

(̂ •̂•B

••••̂ •M

30-
n^^MB

•••••1

•H^^

M^^^^

•̂ •̂•M

STG

S
A

M
P

L
C

 
N

a

1

2

••̂ •̂•ta

^M^^B^M

4

5

PG*t TP

B
L

O
W

3
/«

 N
4.

T
H

R
E

E
 
• 

IN
IN

C
H

(M
C

N
T

3

11

11/11

L3
38/48

20
33/57

50
0.5

50
0.3

IATION

R
E

C
O

V
E

R
Y

.*
/.

90

20

100

100

dz
u

I
mt^m
1

BORING METHOD __«£_
ROCK CORE OIA. iN
SHELflY TUee OIA. IN

SORING ANO
SAMPLING NOTES

Twist off 817.0'
bade 3.0' radrill

•s.

WATER LEVEL

NOTED ON

AT COMPL£TTOI»

SOftlMG MCTHOO

MSA-MOCUCW STEM AUGER
CM - CONTINUOUS PLIGHT AUGER
OC — DRIVEN CASINC
MO—-MUD OtttLLIMByc — «ocx co«»»o_^
CA — CASING AflVLNCZK

•TWESE SM€UTSAMPLES os-
AN ALJXILIAKT SORING
0*ILL£0 *
FROM THIS SOHIMG



LOG OF 3CRING NO.

i£MT Norths! da S*nJ.-ary Landfill

PffOjfCT Landfill
I OCAT1QN- Zionsviiie, Indiana

DATE_>0- :2- -
^FINISH OATEJ.0-22-92

3UI" .-JL. LH-JAIIUW f" •

FOREMAN 2- Lomax STO. PENETRATION
INSPECTOR

SOL/ROCK DESCRIPTION

SURFACE ELEVATION DATUM

jCark brown CLAY witrt Trasii

j
J

_ Gray moist CLAYEY SAND

jGray ^cist SA.-OY CLAY WI^T Gravel

. Gray dry SA.N-DY SILT wi'th Gravel

_.3octon test boring 128.0*

at

c iL*

5.5

12.0

17.5

o

S

10-

15 -

•••Ml̂

20-

m*f^f^m

25-

-

•M^̂

-

S
A

M
P

L
E

 
N

O

1

2

3

4

5

6

•L
O

W
S

/*
 IN

TH
A

C
E 

e 
IN

IN
C

M
C

M
C

N
T

)

4
6/4

6
10/19

35/50
0.4

25
35/40

37
27/50

0.4

H
tC

O
V

C
R

Y
.v

J

25

25

25

75

75

100

•VHM

O

I

0
_J

9CRING METHOO HSA ~

SHELBY TUBE PI A. \t

90RING AND

SAWPUNG NOTES

Auger refusalS28.0'

WATEH LEVEL 06SCXVATIONS

*«OTEO ON WOOS XT

AT ^-Ug^ETlQM "° fT.

UCTHOO

MSA - HOLLOW STEM AuGCft
CFk - C3*T!*uOl'5 F\.iGHT AUGE/»
OC — DRIVE* CASING
MO— M-.O 0*<LL.'wG
ac — accx C
CA — CASING

•THESE SHEU3T TUBE
• SAMPLES

AM iL.Xll.lART



LOG OF SORING NO

LrENT V Hor-Jijid. Sanitary Landfill ,._ ^ ̂  21-21053

PROJECT NAME ' , Landfill • .. • • -.-^TART DATE 10-23-a- '
poduECT U5CATION Sionsville. Indiana FIMI*H narr , „_ , , ,. "
8 C R I N G LOCA't-JN
FCRPUAN E. Looax
INSPECTOR

Sat/ROCK DESCRIPTION
SURFACE ELEVATION DATUM

- Gray moist SILTY CZAY

3
J srcwn very moist CLAYEY SAND

J Srsw-n wet SILTY SA.VC and GSAVEI._

-i Gray wet S'LTY SX'JD and GSAVEI,

- Gray SANDY SILT with Gravel

- Bottom test boring 9 30.0*

iE
ii
K %

7.5

11.0

22.5

")f s

w
th.

g
wo

' 5

10-
^ •̂•̂ IM

15-

20-

25-
^̂ ••••i

30-

^ •̂••̂

^^MBMH

STO. PENETRATION

SA
M

PL
C 

NO

2

3

4

5

6

B
L

O
W

S
/*

 I
N

TH
RE

E 
« 

IN
IN

CR
EM

EN
TS

4
5/6

2
3/8

8
10/12

13
25/29

18
19/23

38/83
0.5

R
C

C
O

V
ER

T.
V

.

25

50

25

100 .

100

100

o

SH
EL

BY
 T

U
fiE

8C3ING METhOO -3A
ROCK CORE 01 A. |[
SHELBY TUBE OIA. n

BORING AND '
SAMPLING NOTES

'•.̂

•*wl>-

Set abservatibr. well
025.0 '

• i

'

WATER LEVEU

NOTED OM HOOS_lil£_fT.

AT e^*.a» gnra. rr

90*1 NG METHOD

- HOLLOW STEM AUGER
CfA - C3NTINUOUS PLitXT AuGEft
OC — QflivEN CASING
uo— MOO O«ILLIWG

.••THESE SHEUSY TUBE
IH

L £ 0 A FJ
CW THIS 3CSING

CA —CASING JU7«XMCEH



LOG OF 30RINX3 NO.

> _ ;ENT _ . Hor-J-.sid. Sanitary Landfill ^ ̂  21-2- = 3

PROJECT NAM* Landfill CT»pTP ' f t T--. ,eJ3% '
POCJECT NATION ^Zior.svi lie ̂ Indiana "~--«ta«H OATEL^« -W
3C - 'Jfi ' 3CATIGN
FOREMAN i- Loraax
INSPECTOR

SOIL/ROCK DESCRIPTION
SURFACE ELEVATION DATUM

3rcvn dry fine SJ^ND

L\\
j-j Gray lightly .-noist SILTY CLAY witii
- Sand

p 3rowri very moist SILTY SAND and

1

-f Cray wee SILTY SAND and GSAVSI.
•*

H
-t Gray .iwist SILTY CLAY with Silt and
-i Crave! seams (0 .2 ' thick)

!

4 Gray SANDY CLAY with Gravel

1

-I 3ottsrn rest boring § 30.0'

1

> r
t*
* 0.

58

7.0

12.5

17 S

22.5

27.0

O
EP

TH
. f

 T
.

5-

^ •̂•̂ ^

10-
^^^^•M

15"

20-
i^^^^Mi

25-

^^^m^m

30-

^^•IMH

-

•^^W

^ •̂••H

STO. PENETRATION

o
z
w

>*

1

2

3

4

5

6

BL
O

W
S/

* 
IN

TH
RE

E 
« 

IN
IN

C
N

fM
E

N
T

S

6
8/9

8
9/11

3
9/12

11
19/21

11
14/13

a
15/27

RC
CO

VE
RT

.V
.

75

100

50

100

100

75

o

w

>
.J
¥
X

aORlNG M£''piOC --- .
ROCK CORE OIA_
SHELBY TUBE OIA.

BORING ANO
SAMPLING NOTES

S«t observation well
3 23 .5 '

WATCH LEVEL 08S£*V»TION3
*OT£0 ON »CQS ^ 7 - g rr
AT CCMPVZTION rr

SORING MCTHOO

MSA- KOULC* STTM
CFA - CSNTNuOUS f\..'GHT
OC — OflivEN CASING
y C — WKX5
f»C — SOCK
CA — CASING

* THESE SHEL3T TUBE
SA
A.S

L£0 A
THIS



LOG Of BORING NO

Nor-hsida Sanitary Landfill
PROJECT MAUg Landfill
PROJECT i nCATlOM Zionsville, Indiana

.JOS NO. 21-21CS3

.'START DAT g- i?-r-

SCR;*G 1 OCAT10N-.
FOR? MAN i- Lomax
INSPECTOR

SOL. =>OCK DESCf<!FT :ON
Sv=FAC£ E L E V i ' C N DATUM

•" >^ray very s/>. — i L,— AI

.

-

- arswn wet 5j.i,XY SAND and GRAVEL

-

~

- Gray SAJCY SILT with gravel and sand

-

-

'"

-3ct tan test boring 9 28.8'

-

1

i:
*z
K a.

** %

t

a n• U

17 S

-

-
f
-

5-

10-

^•î ^^H

•••î î

15-

20-

•I^Hî Ml

25-

30-

-

j 3 i U

3

V*

1

2

3

4

5

6

?"EN£T-

z ;c
* «5
(« W ̂

8 S RTJ r •"
«i 5

3/6

8
8/9

a
10/11

11
18/29

39
49/50

0.4

SO
0.3

.ATlON
>»
s

Cu
$

50

50

75

75

100

25

0z
w
•

1 ^

^
1
a

80°!*JG ufTj^Qn r-.
RC*~' Z~~- 0 ;i
SxELS? T'jcr --^

?T'C. .':'. '.I

Sjw»-PLiNG •'- . c.i

"w

2 Samples sar.d sair

e*^ Q K e » ^ v a r * a n we

'129.0'

LEVEL OBSERVATIONS

NOTED ON oeca 3 - 5 FT

AT cc**L£"noN rr

SORING METVOO

CFA - CONTINUOUS FLIGHT
OC -OBivCN CASING
WO— wuc

• THESE SHEL3T TUB
SiMPV.£S Cs-iJ-'E
A.N AUXIL:A«T sc^-
0«fLL£0 A ?£« FEET

THIS
CA — CASING A3VAMCZN



Appendix B
Test Pit Logs

GLT592/042



-/ f

PROJECT NUHBEM TEST PIT NUMBER / v S L -

TP'/OO S M f f f / n, /

TEST PIT WALL

D
E

P
T
H

 t
C

L
O

W
S

U
R

F
A

C
E
 (
F

T
)

SAMPLE

R
V

A

Y
P

E
 A

N
O

U
M

B
E

fl
PHOJfCI J- LOCATION P/7" MAP Of _VYAI I OF Pi I

E X C A V A T E D .

WATER LEVEL ANO DATE

APPROXIMATE DIMENSIONS:

E XCA VATIOM MF THOO 25$C4t KtoC" y

IMIOTH _I ntPlM /D~Z* REMARKS.

I Or.fiEH /- p/;liM/£"/£

.-iflL

6'-

f
a/

0

to

<3 ' IING1H (FT)

COMMENTS

3-/0"

Sa&***
noted oixiix
dry

-pock*

REV ''»6 fOHM ()i:,'JI



CH2M
BHILL

PROJECT NO. TEST PIT NO. f\j 5 J_ -

SHfcf l / OF

TEST PIT WALL LOG

uiiu

X«'
ui

Ul

SAMPLE

<

Ul

O
ZK

PROJECT W$L- 1 €CC. LOCATION Pi \ MAP OF WAL 1 OF PIT

ELEVATION.

WATER LEVEL AND DATE _

APPROXIMATE DIMENSIONS 1 FNGTH
9 *

.CONTRACTOR _^

EXCAVATION METHOD &ACK-HQg'f

. WIOTH •? 7 •---

IU .DATE EXCAVATED *?"/ $/d&

4/^> LOGGER LRU-rteK-

OFPTH RFMARKS



,3ur 30.* DO to,*,' 1

PROJECT NO. TEST PIT NO.

SHtET

TEST PIT WALL LOG

D
E

P
T

H
 B

E
S

U
R

F
A

C
E

<
^

T
 >

SAMPLE

V
A o

S

PROJECT.

ELEVATION.

.LOCATION. /t£j£°/4

. CONTRACTOR ATc~C .

.MAP OF WALL OF Pll

WATER LEVEL AND DATE EXCAVATION METHOD £>AOCHQ£^ £A1 4 IU

APPROXIMATE DIMENSIONS: LENGTH 9'3* WIOTH 3'4 ' DFPTH fO "O REMARKS

.DATE EXCAVATFf l V/5/QQ

.LOGGER

Ci/

5'-

7-5'
.O'

-n—' ^7—• ' '
fa & LENGTH I FT >

COMMENTS

* *i(~

7.6 -S'

3*1



PROJECT NO. TEST PIT NO L -

TP-/o3 SMfcf T / OF /

TEST PIT WALL LOG

ujui
•o_n
a3-

SAMPLE

4

K
in

Oz

PROJECT LOCATION P/r
ELEVATION . CONTRACTOR

WATER LEVEL ANO DATE
, . !<

EXCAVATION METHOD J5fiCK.HOtf C4

APPROXIMATE DIMENSIONS: LENGTH ?'" 3 WIOTH 4 ~O DFPIH /£>' 4" REMARKS.

MAP OF N WAI I OF PIT

.DATE EXCAVATED__1^

. LOGGER _4_

5-

9.o

/»'

COMMENTS

555p-

(Tar
<



4vll
~lof>So~,1

PROJECT NO. TEST PIT NO /S/SL -

TP-/04 SHEET / OF

TEST PIT WALL LOG

i

S3.
JE1V

SAMPLE

V
A

PROJECT

ELEVATION

LOG AT ION.

. CONTRACTOR A T«TC

7V7 .MAP Of jl^LwALL OF Pi I

.DATE EXCAVATED.

WATER LEVEL AMD DATE _

APPROXIMATE DIMENSIONS

EXCAVATION METHOD T*>AGtL HO^. 24 " BUCK? r LOGGER L- ~PAL Al/rfc.

LENGTH /£> ' S * WIDTH 3 ' <£> " DPPTM/^'5" OFUARKS

2,'





PROJECT NO. TEST PIT NO A/ 5L -

d S H E E T / OF

TEST PIT WALL LOG

i
I

o"
»*•_

SAMPLE

O
Z*

PROJECT N LOCATION _ MAP OF

ELEVATION

WATER LEVEL AND DATE

APPROXIMATE DIMENSIONS: LENGTH IP

CONTRACTOR

. EXCAVATION METHOD CA f *//6

. WIDTH ^L

. DATE L X C A V A T E D

. LOGGf H ^f

WALl OF PI I

DFPTH J C) REMARKS.

lo^

1 1 1 r

LENGTH Iff \ I(J

COMMENTS

3'
r V j'



CH2M
BHILL

E
L

E
V

A
T

IO
N

D
E

P
T

H
 B

E
L
O

W
S

U
R

F
A

C
E

<
/=

T
 )

r-o

10,

SAMPLE

IN
T

E
R

V
A

L O
zee

3

<*

PROJECT A/S // /£ £ C

PROJECT NO. TEST PIT NO. ^J 5 L -

r/7 /£>7 SHEET / OF /

TEST PIT WALL LOG

LOCATION ao/t/tctus A

ELEVATION CONTRACTOR >V/ A^-C^

*7tT^ MAP OF U/ WALL OF PIT

DATE EXCAVATED ''lASJ 8>&

WATER LEVEL AMD DATE V/5/Bfi V E XCAVATION METHOD f.AT V/£ Z« J* t r Of*. 1 OC.C.ER ^JiAc,e*i*^S

APPROXIMATE DIMENSIONS: LENGTH 9 WIDTH

1 Tofa&ll.. br*~,Ht '/He,.' &f kAL '

l&LTy /««/, CiAyt &r<^/,i me,.*^

I r, /-/»», ML-CL.
\TOf*3o'l.l ttfcitfft , ̂ *»»J ', w/J.

I r.r/r», ML-CL.

1 fnoSst //IL-CL ' ]

^_7
^$^^rr^5^rd/' /"°"JÎ

.

£> 5 r" iTHi/r/

.̂  t DEPTH 7*9 REMARKS

/

. . .

O

•

•

xf"fc.

COMMENTS

' C '

*•

; ;" ,



PROJECT NO.

1&/ECC
TEST PIT NO. »\/5 |_ -

r/? /Q.C? SHEET OF

TEST PIT WALL LOG

D
E

P
T
H

 B
E

L
O

W
S

U
R

F
A

C
E

( x
=r

>

SAMPLE

V
A

N

PROJECT >Vi/L //=££.

ELEVATIOM

LOCATION.

. CONTRACTOR AT£ C.

/?,? .MAP OF3~WALL OF PI I

WATER LEVEL AMD DATE

APPROXIMATE DIMENSIONS LENGTH

. EXCAVATION METHOD_^£IL

. WIDTH y DEPTH. lO

.DATE EXCAVATED V/V/Q8

.LOGGER -?A.

RFUARKS

5

to-

LENGTH

COMMENTS



PROJECT NO. TEST PIT NO. kj 5 £_ _

S H E E T / OF /

TEST PIT WALL LOG

it

SAMPLE

o
ZCC

UlS

El

PROJECT . LOCATION /)/?fA F_A/1__MAP OF_/1__ WALL OF Pll

ELEVATION. . CONTRACTOR A 7~£ (L

WATER LEVEL ANO DATE. .EXCAVATION METHOD.

.DATE EXCAVATED.

. LOGGER ^/^ J<

APPROXIMATE DIMENSIONS: LENGTH g .S ' WIDTH DEPTH REMARKS.

lo

, ML

T, CL-ML

-I i r-

L<s.NGTH

COMMENTS

SAM/'Lt



PROJECT NO. TEST PIT NO. AJ 3 •_ -

SHEET OF

TEST PIT WALL LOG

D
E

P
T
H

 B
E

L
O

W
S

U
R

F
A

C
E

( 
)

SAMPLE

R
V

A

PROJECT

ELEVATION ___^_____

WATER LEVEL ANO DATE

APPROXIMATE DIMENSIONS:

LOCATION -̂̂ '"H* at Ng>V
. CONTRACTOR H T E C*

.MAP OF. .WALL OF PI I

LENGTH IP'

EXCAVATION METHOD

T-'k'

.DATE EXCAVATED

.LOGGER.

WIDTH. OEPTH. REMARKS fc<c«s/*ViQ* tnaAa<. rn<
cr\f xc

V -

6 -

10-

'» 4

tr^Vfc\. bro-n \pamy ( ^< loH,̂  *•*••» p«.UI&
Ul p|M«& oT t̂ Jc*- P0U]*, OCC*SiOn«l Cflkii*̂ .

2' LENGTH*? J V )

COMMENTS



PROJECT NO. TEST PIT NO fv) 5 L -

- \\ \ SHEET \ OF 1

TEST PIT WALL LOG

-

SAMPLE

>
K
Ul

O
zee

PROJECT NSU/E6C. LOCATION MAP OF. .WALL OF PIT

ELEVATION. . CONTRACTOR

WATER LEVEL ANO DATE.

APPROXIMATE DIMENSIONS: LENGTH \O

.EXCAVATION METHOD.

l'/L* DFPTH 10'

.DATE EXCAVATED.

. LOGGER __^

WIDTH REMARKS 4tl

8 -

'01

Cobble S«e-

Ull)

l.&NGTFH.fj, I

COMMENTS

£ K

q



PROJECT NO. TEST PIT NO . ^ 5 J, -

TVII2. SHEET OF

TEST PIT WALL LOG

i
jjjui

l<-tt
SS-

SAMPLE

Ul

Z

PROJECT NSL/ CCC LOCATION

ELEVATION.

WATER LEVEL AND DATE.

DIMENSIONS: LENGTH.

. CONTRACTOR AT C C f iKtb^WwApoi.^

. EXCAVATION METHOD tWknoC

-yi.-

MAP OF W WALL OF PIT

.DATE EXCAVATED ll

.LOGGER ] 3*U> fa) *]'< * t. O

WIDTH DFPTH RFMARKS

5 -

^—.cT
LENGTH I

COMMENTS

ou.tvA-i tivj^C

S/W-O

To

TH* .̂ 6 w/<



Appendix C
Cone Penetrometer Logs and Data

GLT592/042



Note: Surface ground elevations which are approximate are:

CPT 100, 100A, 101, 102, 102A, 102B, 103, 104,
105, 106, 107, 108, 109, 119, 122A, 125, 125A,

. 128A, 129, 129B, 134, 135, 136, 137, 137A, 137B,
138A

All groundwater elevations are approximate,

GLT636/51



CPT NUMBER, SURFACE ELEVATION, COMPLETION DEPTH, AND
ESTIMATED GROUND WATER ELEVATION

CPT NUMBER

100
100A
101
102
102A
102B
103
104
105
106
107
108
109
119
119A
120
121
122
122A
123
124
125
125A
126
127
128
128A
129
129A
129B
130
131
132
133

SURFACE GROUND
ELEVATION, MSL

922.1
922.1
919.8
927.5
927.5
927.5
917.4
914.9
919.4
924.2
926.8
931.0
933.4
889.4
889.4
886.1
886.1
884.9
884.9
887.9
884.5
882.0 ?
882.0 ?
880.6
877.7
876.6
876.6
876.2
876.2
876.2
874.4
874.5
883.0
885.5

COMPLETION
DEPTH, FT

12.30
13.12
17.22
16.40
5.74

16.56
45.92
18.04
51.66
24.60
22.14
24.60
23.78
5.74

18.04
17.22
13.94
4.10

15.58
23.78
12.30
10.66
10.66
20.50
16.40
5.74
9.02
4.10
9.02
9.84
16.40
18.04
9.02
18.04

GROUND WATER
ELEVATION, MSL

911.1
911.1
913.2
913.2
913.2
913.2
913.2
913.2
916.9
916.9
916.9
924.4
924.4
881.9
881.9
881.9
882.3
882.3
882.3
882.3
877.7
874.9
874.9
874.9
873.7
873.7
873.7
872.6
872.6
372.6
871.5
871.5
877.7
875.5



CPT NUMBER, SURFACE ELEVATION, COMPLETION DEPTH, AND
ESTIMATED GROUND WATER ELEVATION

SURFACE GROUND COMPLETION GROUND WATER
CPT NUMBER ELEVATION, MSL DEPTH, FT ELEVATION, MSL

134 880.1 25.42 872.8
135 880.1 18.04 372.8
136 879.0 3.28 874.4
137 882.6 2.46 877.2
137A 882.6 3.28 877.2
137B 882.6 2.46 877.2
138 879.5 3.28 874.5
138A 879.5 35.26 874.5



LEGEND FOR CPT LOGS

SOIL BEHAVIOR TYPE

Fill

Gravelly

Sand

Sandy

Clay

Clayey

NOTE:
Predominant Typ« Shown in Bold

INTERPRETED PROFILE

a

CL-ML

Misc. Fill. Granular Fill. Rubble

Topsoil or Tilltd Soil

day

Silty Clay

Silt

Undifferentiated: Sand.
Silty Sand, or Clayey Sand

UndiHtrentiaied; 3rav«i.
Silty Gravel, or Clayey Gravtl

Sandy Gravel/Gravelly Sand



MOR TM
Contractor-! TERRA TECH.

Location. CPT-1OO

SIDE: L_AMDF" IL_ I_
Test Oatei 04-OB-BB

Elevation. 922. 1 HSU

Page Not 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Ten/Ff2)

tt
L.a

a.
ui
a

LOCAL FRICTION
F. (Ton/Ft*2)

0 5
01—'—'—'—••

FRICTION RATIO
Rf (Z)

0 S

SOIL BEHAVIOR
TYPE

nimm

INTERPRETED
PROFILE

u

<

4

R

1

a

CL-ML

ML

S

Depth Increment . 05 Max Depth 3. 75 m



MOR T I—I
Contractor! TERRA TECH.

Location. CPT-10OA

SIDE L_ A MDF" I L_
Te«t Data. 04-08-88

Elevation. 922.1 MSL

Page Noi 1 / 1

TERRA Job No. i B8-1OO8

TIP RESISTANCE
Oc (Ton/Ft"2)

(A
L
O
jjJ
oj
z:

0_
LU
a

LOCAL FRICTION FRICTION RATIO SOIL BEHAVIOR INTERPRETED
F. (Ton/Ft *2) Rf (Z) TYPE PROFILE

0 5 0 5
Oi—'—'—'—•-

2

4

i

CL

CL-ML

S

ML

S-G

CL-ML

Depth Increment i P'""• m Max D»n»h i



MOR TM
Contractor! TERRA TECH.

Location! CPT-101

SIDE: AMDF~ i L_I_
Test Data. 04-08-88

Elevation. 919.8 MSL

Page No, 1 / 1

TERRA Job No. i BB-1O08

TIP RESISTANCE
Be Uwt/FfZ)

0 300

V
L
O
•Pa

a.LUa

LOCAL FRICTION
fm (Ton/Ft' 2)
0 S
01 ' '—•—••

FRICTION RATIO
Rf U)

0 5

SOIL BEHAVIOR
TYPE

I

INTERPRETED
PROFILE

TOPSOIL

CL

ML

CL-ML

ML

CL-ML

ML
(w/«and
Mams?)

CL

Depth Increment i . O5 m Max Depth . 5. 25 m



MOR1~M
Contractor! TERRA TECH.

Location. CPT-102

i DEE: i_ A
Te«t Date. 04-08-88

E1 evat 1 am 927. 5 MSL

I l_ L_
Page No. 1 / 1

TERRA Job No. i 88-1008

U
L
O

a
z
sx

a.LU
a

TIP RESISTANCE
Qc (Ton/Ft-2)

LOCAL FRICTION
F« (Ion/Ft-2)
0 S

FRICTION RATIO
Rf (Z)

0 5
0

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

K

TOPSOIL

CL

CL-ML

CL

CL-ML

CL

a -ML

S
CL-ML

nci nt



MORTM
Contractor! TERRA TECH.

Location! CPT-102A

SIDE I_AMDRI1_L_
Tact Date. O4-08-B8

Elevation. 927.5 MSL

Page No. 1 / 1

TERRA Job Na. i 88-1O08

TIP RESISTANCE
Oc aon/Ft'2)

300

M

O

a_LU
a

LOCAL FRICTION
F« (Ton/Ff2)

0 S

FRICTION RATIO
Rf (Z)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

a

Depth Increment i . 05 m Max Depth , 1.75 m



MORTM
Contractor! TERRA TECH.

Location! CPT-1028

SIDE: L_AMDRIL_L_
Te»t Data. 04-08-88

Elevation. 927. 5 MSL

Page No. 1 / 1

TERRA Job No. i 88-1DOB

TIP RESISTANCE
Oc (Ton/Ff2)

0 300

(ft
L
OJ

0_
LU
a

LOCAL FRICTION
Ft (Ton/Ff2)
0 5

FRICTION RATIO
Rf U)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

K

TOPSQIL

CL

s

CL-ML

CL

CL-ML

S-G

CL-ML

(w/ thin
sand Mams)

Depth Incremant i . O Max Denth •Jf«^1' "5 m



MORTM
Controcton TERRA TECH.

Location! CPT-103

SIDE: L_AMCDRII_L_
Teat Oata« 04-07-88

Elavotloni 917. 4 MSL

Poga No, 1 / 3

TERRA Job No. i 88-1DOB

0
L
O
+*
OJ

Q.
LUa

TIP RESISTANCE
Qc (TaVFfZ)

0 300

LOCAL FRICTION
F. (Ton/Ff2)

FRICTION RATIO
Rf CO

0 S

SOIL BEHAVIOR
TYPE

Y/S///,

INTERPRETED
PROFILE

Topsonr

CL

ML

CL-ML

a

a-ML

CL

Oepth Increment i . 05 Max Depth . M M



MORTM
Contractor! TERRA TECH.

Location! CPT-103

SIDE L_ AMDR I L_L_
Teat Dotai 04-07-88

Elavatlon. 917. 4 MSL

Paga No, 2 / 3

TERRA Job No. i 88-1OO8

TIP RESISTANCE

Oc Uon/TfZ)
0 300

(ft
L
OJ

Q_
LUa ID-

12

LOCAL FRICTION
Fa (Ton/Ff2)
0 S

1ft

12

*ncr»«"«»nt .

FRICTION RATIO
Rf U)

0 S

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

12

10

12

10-

12

a-ML

Mnx DantH , 14 m



MORTMSIDLE: L_AMDRI I_L_
Contractor! TERRA TECH.

Location! CPT-103

Teat Datai 04-07-88

Elavatloni 917. 4 MSL

Page No, 3 / 3

TERRA Job No. i 88-1008

12

14

'(ft
L
OJ

OJ
z

I
Q.
LU

in

1

TIP RESISTANCE
Oc (Tan/FfB

y.10 (

14

1ft

in

LO
Fa

1

CAL FRICTION
(Ton/Ft '2)

ii 1

14

Ift

IB-

FRICTION RATIO
Rf CU

! . . . . :i

14

10

18

SOI

1

:• -

L

1
9
T

1

EHAt
YPE

1

noK

I
12

14

16

IB-

INTERPRETED
PROFILE

i

CL-ML

Depth Increment , . 05 m Max Depth , M M



MOR
Contractor! TERRA TECH.

Location! CPT-104

TMSIDE: L _ A M D R I L _ L _
Teat Data, 04-07-88

Elevation, 914.9 MSL

Page No. 1 / 1

TERRA Job No. i B8-1OO8

TIP RESISTANCE
Oc (Tan/FfZ)

300

(ft
L
OJ
•P
0)

Q_
UJ
a

LOCAL FRICTION
Fa <Tan/Ff2>
0 S

FRICTION RATIO
Rf (Z)

0 S

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

CL-ML

Depth Increment i . CMS m Max Depth , 5. 5 M



MORTH
Contractor. TERRA TECH.

Location! CPT-105

SIDE: L_AMDRIL_L_
Teat Data. 04-10-88

Elevation, 919. 4 MSL

Page No, 1 / 3

TERRA Job Na. i 88-1008

TIP RESISTANCE
Be aan/Ft'Z)

(0

OJ
4*
O

Q_
LU
Q

LOCAL FRICTION
Fa (Tan/Fi*2)

0 S

FRICTION RATIO
Rf U)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

1

4

R

TOPSOIL

CL-ML

CL

CL-ML

S

CL

ML

CL

S

CL

Depth Increment » . 05 m Max Depth , 15. 75 m



MORTM
Contractor! TERRA TECH.

Location* CPT-1OS

SIDE: L_AMDRIL_L_
Taet Datai 04-10-88

Elavatloni 919.4 MSL

Paga Noi 2 / 3

TERRA Job No. • 88-1008

TIP RESISTANCE
Oc (Tan/Ft'2)

LOCAL FRICTION
Fa (Ton/Ft'2)

(ft
L
OJ
+>
OJ

0.
UJ
a 10

12

300

10

12

FRICTION RATIO
Rr U)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

1O

12

10

12

CL

CL-ML

Depth Increment i . 0"" M Max Depth • 15-75 M



MORTM
Contractor, TERRA TECH.

Location! CPT-1OS

SIDE: L_AMDRIL_L_
Teat Date, O4-10-88

Elevation, 919. 4 MSL

Page No, 3 / 3

TERRA Job No. i 88-1008

TIP RESISTANCE
Qc C1eVFf2>

0 3QO

14

(I

O

a.
uia ift

18

LOCAL FRICTION
Fa (Ton/Ft'2)
0 5

FRICTION RATIO
Rf U)

I
12

14-

Ift

Ift

Oaoth Incr-amant .OS m Mnv

SOIL BEHAVIOR
TYPE

12

INTERPRETED
PROFILE

12

14

10

Ift

CL-ML



MOR
Contractor, TERRA TECH.

Location, CPT-106

THSIDE: L_AMDRIL_L_
Taat Data, 04-1O-88

Elevation, 924. 2 MSL

Page No, 1 / 2

TERRA Job No. • 88-1008

(ft
L
O
-P
O

0_
Ul
a

TIP RESISTANCE
Be <Ton/Ff2)

300

LOCAL FRICTION
Fa (Tan/Tr2>

0 5

FRICTION RATIO
Rf CD

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

ft

TOPSOIL

CL

CL-ML

CL

CL-ML

S

Oapt" ns. m MnX 5 M



MORTM
Contractor* TERRA TECH.

Locations CPT-106

i DEE:
Taat Data, 04-10-88

Elevation, 924.2 MSL

Page No, 2 / 2

TERRA Job No. i 88-1008

TIP RESISTANCE
Be (Tan/Ft*2>

0 300

(ft

O
•p
OJ

Q_
Ul
a 10

12

LOCAL FRICTION
Fa (Tan/Ff2)

FRICTION RATIO
RT (Z>

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

10

12

lOl

12

1ft

12

•r

10

12

CL

CL-ML

Oapth In amant , . 05 M Max Oapth , 7. 5 M



MORTM
Contractor! TERRA TECH.

Locationi CPT-123

SIDE: L_AMDRIL_L_
Taat Data, 04-09-88

Elevation, 887.9 MSL

Page Noi 1 / 2

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (Tan/Ft'2)

(ft
L
OJ
jp
O
Z

0-
UJ
a

LOCAL FRICTION
Fa (Ton/Ff2)

0 5

FRICTION RATIO
Rr uu

0 S

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

21

4

R

1

FILL
(and/or well
compacted
subgrade)

CL-ML

S

CL

CL-ML

Depth Increment J5 m Max 7.25 m



MORTMSIDE
Contractor, TERRA TECH.

Location! CPT-107

Teat Date, 04-1O-B8

Elevation, 926.8 MSL

Page No. 2 / 2

TERRA Job No., 88-10O8

TIP RESISTANCE
Oc (Ton/Ff2)

LOCAL FRICTION
F» (Ton/Ft'2>

FRICTION RATIO
Rf (Z)

SOIL BEHAVIOR
TYPE

L
OJ
-P
OJ
z

Q_
UJ

10

12

300

10

12

10

12

10

12

INTERPRETED
PROFILE

10

»2

CL1

Depth Increment , . 05 m Max Depth , fi 75 m



MORTMSIDE: L_AMDF-IL_L_
Contractor. TERRA TECH.

Location, CPT-107

Teat Data, 04-10-88

Elevation. 926.8 MSL

Page No, 1 / 2

TERRA Job No. , 88-1008

TIP RESISTANCE
Oc (Ton/Ft • 2)

U)
L
01
-P
OJ

CL
LLl
a

300

LOCAL FRICTION
F« (Ton/Ff2)
0 5

FRICTION RATIO
Rf (Z)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

«•"»,.

2

4

R-

TOPS.OIL

CL

CL-ML

5

CL-ML

CL

CL-ML

75 I"



MORTM
Contractor, TERRA TECH.

Locatiom CPT- 1 OB

S I L_AMDR I L_L_
Taat Data, 04-10-88

Elavatlon, 931.0 MSL

Page Noi

TERRA Job No.,

2 / 2

88-1OO8

TIP RESISTANCE
Be (Tan/FfZ)

LOCAL FRICTION
Fa (Ton/Ff2)

FRICTION RATIO
RT 00

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

(ft
La•Pa

a.
Ul

10

12

300

12

Ift

12

10

1

10

12

CL-ML

Oapth Increment i . OS m Max Oapth i 7.5 m



MOR TM
Contractor! TERRA TECH.

Location! CPT-1OB

SIDE: L_AMDRIL_L_
Teat Data, 04-10-88

Elevation, 931. O MSL

Page No, 1 / 2

TERRA Job No. i 88-1008

TIP RESISTANCE
DC (Ton/Ft'2)

U»
L
OJ
P
OJ
z

a.
UJa

300

LOCAL FRICTION
Fa (Ton/Ff2)
0 5

Ot ' ' ' '

FRICTION RATIO
Rf (Z)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

TOPSOIL

CL

it.

CL

CL-ML

CL-ML

• Depth Increment Max F 7. 5 m



MOR ~r H
Contractor, TERRA TECH.

Location, CPT-1O9

SIDE: L_AMDRIL_L_
Taat Date, Q4-1O-88

Elevation, 931. O MSL
Page No, 2 / 2

TERRA Job No. , 88-1008

TIP RESISTANCE
Be (Ton/Ff2)

0 300

(ft
L
OJ
-P
OJ
z

CL
LU
a

10

12

6

LOCAL FRICTION
Fa (Ton/Ft-2)

0 S

10

12

FRICTION RATIO
Rr (Z)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

10

12

10

12

10

12

CL-iML

CL

CL-ML

Depth Increment . . OS m Depth « 7. 25 m



MOR
Contractor! TERRA TECH.

Location! CPT-109

TMS i DE: ANJDR i L_L_
Taat Oatai 04-10-88

Elevation, 931.O MSL

Page No, 1 / 2

TERRA Job No. , 88-1OOB

W
L
OJ
•P
OJ
z

a.
UJ
a

TIP RESISTANCE
Oc (Ton/Ft*2>

300

LOCAL FRICTION
Fa (Ton/Ft'2)
0 5

FRICTION RATIO
Rr U)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

K

l

CL-ML

S

CL-ML

CL

CL-ML

Depth Increment . , '15 M Max Dapth^i 7. 25 M



M O R T M S ID L_ AMDR I L_L_
Contractor, TERRA TECH.

Locat i on, CPT-119A

Taat Data, O4-09-8B

Elevation, 889.4 MSL

Page No, 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc <Ton/Ff2>

LOCAL FRICTION
Fa (Ton/Ft'2)

FRICTION RATIO

300 o

0)
L
OJ
•P
OJz

o_
UJo

SOIL BEHAVIOR
TYPE

mit&ti

INTERPRETED
PROFILE

2

4

FILL

CL-ML

S

CL-ML

b

CL-ML



NORTMSIDE: L_AMDF" IL_L_
Contractor, TERRA TECH.

Locatloni CPT-119

Taat Data, 04-09-88

Elevation, 889. 4 MSL

Page No, 1 / 1

TERRA Job Na. i 88-1008

TIP RESISTANCE
Oc <Ten/Fr2)

0 300

(A
L
OJ

OJ
Z
*>s

0_
Ul
a

LOCAL FRICTION
Fa (Tan/FfZ)

0 S

FRICTION RATIO
RT U)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FILL

CL-ML

CL-ML

"x P 75 »



MORTMSIDE L _ A M D R I L _ L _
Contractor, TERRA TECH.

Locationi CPT-121

Taat Data, 04-09-88

Elevation, 886. 1 MSL

Page No, 1 / 1

TERRA Job No. i B8-1OOB

TIP RESISTANCE
Oc (Tan/Ff2)

0 300

(ft
L
OJ
-P
OJ

0_
Ul
a

LOCAL FRICTION
Fa (Ton/Ff2)

0 5
ft

FRICTION RATIO
RT U)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FILL

CL-ML

Papth Increment i . 05 m Max Oapth , 4.25 m



MOR
Contractor, TERRA TECH.

Location! CPT-120

SIDE: L_ AMDR i L_L_
Taat Data, 04-09-88

Elevation, 886.1 MSL

Page No, 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc <Tan/Ft*2>

LOCAL FRICTION
Fa (Ton/Ft'2)

Ift

OJ
+*
OJ
z

0-
UJ
a

300

FRICTION RATIO
RT (Z)

0 S

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

ft.

i

FILL

S

CL-ML

-epf ncr it Lib "-i C, ?5 r



MOR TM
Contractor, TERRA TECH.

Location! CPT-122A

SIDLE: L _ A M D R I L _ L _
Taat Data, 04-09-88

Elevation, 884.9 MSL

Page No, 1 / 1

TERRA Job No. • 88-1O08

TIP RESISTANCE
Oc (T«VFt'2>

300

(ft
L
OJ
•P
OJ

a.
UJa

LOCAL FRICTION
Fa Uon/Ft*2>

0 S

FRICTION RATIO
RT GO

ft

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

i

FILL

S

CL-ML

S

Oapth Increment i . 05 m Max Oapth , 4. 75 m



M o R T M
Contractor, TERRA TECH.

Location, CPT-122

SIDE: L_AMDRIL_L_
Taat Data, 04-09-88

Elevation, 884.9 MSL

Page No, 1 / 1

TERRA Job No. t 88-1OQ8

TIP RESISTANCE
Oc <Ton/Ff2>

(ft
L
OJ

Oz
vx

o_
UJ
a

300

LOCAL FRICTION
Fa (Tan/Ft'2)
0 5

6

FRICTION RATIO
Rr «>

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FILL

•"»epf- 'nci it •-c C 75 r



MORTM
Contractor! TERRA TECH.

Location! CPT-123

IDE: L _ A M D R I L _ L _
Taat Data, 04-09-88 Page No, 2 / 2

Elevationi 887.9 MSL TERRA Job No., 88-1OO8

TIP RESISTANCE
Bo CTan/Ff2>

(ft
L
OJ
P
OJ

a.
Ul

10

12

300

LOCAL FRICTION
Fa (Ton/Ff2)
0 5

FRICTION RATIO
RT O>

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

1ft

12

1ft

12

10

12

10

12

CL-ML

Depth Increment , . 05 m Max Depth i 7. 25 M



MOR
Contractor! TERRA TECH.

Location! CPT-124

IDE L_AMDRIL_L_
Teat Dotai 04-09-88 Page No, 1 / 1

Elevation, 884.5 MSL TERRA Job No. i 88-1008

TIP RESISTANCE
Oc <Ton/Ft*2>

0 300

(ft
L
OJ
jp
OJ

a.
UJ
a

LOCAL FRICTION
Fa (Ton/Ft'2>

0 5

FRICTION RATIO
RT GO

0 5

SOIL BEHAVIOR
TYPE

ft
L •"

INTERPRETED
PROFILE

FILL

CL-ML

SM or ML

CL-ML

75 m



MOR
Contractor, TERRA TECH.

Location, CPT-125

S-IDE: L _ A M D R I L _ L _ _
Teat Data, 04-09-88

Elevation, 882.0 MSL

Page No, 1 / 1

TERRA Job No., 88-1008

TIP RESISTANCE
Oc (Ton/Ff2)

0 300

(ft
L
OJ

D_
LU
a

LOCAL FRICTION
Fa <Ton/Ft*2>

0 5

6

FRICTION RATIO
Rf a)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FIL'L

CL-ML

ML

Depth Increment i . 05 m Max Depth 3. 25 m



MOR TM
Contractor, TERRA TECH.

Location, CPT-125A

THSIDE: L _ A M D R I L _ L _
Teat Dote, 04-09-88

Elevatloni 889.4 MSL

Page No, 1 / 1»

TERRA Jab No.. 88-1008

TIP RESISTANCE
Oc (Ton/Ft'2)

300

(ft
L
OJ
P
OJ

a.
UJa

LOCAL FRICTION
Fa (Ton/Ff2)

0 5

FRICTION RATIO
Rr U)

0 5

SOIL BEHAVIOR
TYPE

6

INTERPRETED
PROFILE

2

4

s

ML

CL

S

ML

Depth Increment • Max D nth1*"** 3. 25 m



MOR
Contractor, TERRA TECH.

Location! CPT-126

SIDE: L _ A M D R I L _ L _
Teat Data. 04-09-88

Elevation. 877.7 MSL

Page No. 1 / 2

TERRA Job Na. i 88-1008

TIP RESISTANCE
Be <Tan/Ft*2>

(ft

0
•P
OJ

0.
UJa

300

LOCAL FRICTION
Fa UaVFt-2)

0 5

FRICTION RATIO
Rf (Z)

0

SOIL BEHAVIOR
TYPE

6

INTERPRETED
PROFILE

2

K

FILL

CL-ML

S

CL-ML

^CL-ML

CL

S
CL

Depth Increment i . 05 M Max Depth i 6. 25 M



MOR
Contractor! TERRA TECH.

Location! CPT-126

TMSIDE: L _ A M D R I L _ L _
Teat Datei 04-09-88

Elevationi 877.7 MSL

Page Noi 2 / 2

TERRA Job No. i 88-1008

'

ft

'(•
L
OJ

OJ
Z

X

o_
UJ

° Ift

12

TIP RESISTANCE
Oc <Tan/Fr2)

1 31

S1

'

"ept1- *ncr-

10 o1
D

ft

10

If4

— It 1

LOCAL FRICTION
Fa (Ton/Ft'2)
I !i C

ft

10

Jc^

FRICTION RATIO
Rr cu

1 '

r

u_

B

10

If*

-. c

SOIL BEHAVIOR
TYPE

" 15 r

B

10

INTERPRETED
PROFILE

CL

'



MOR
Contractor! TERRA TECH.

Location! CPT-127

TMSIDE L_AMDRIL_ I_
Teat Dote, 04-09-88

Elevatloni 877.7 MSL

Page No, 1 / 1

TERRA Job No. , 88-1008

TIP RESISTANCE
Qc (Ten/Ft'2)

Ift
L
O

0.
LU
a

300

LOCAL FRICTION
Fa (Ton/Ft'2)
0 S

FRICTION RATIO
Rr UE>

6

SOIL BEHAVIOR

TYPE
INTERPRETED

PROFILE

2

4

K.

i

FILL

ML
5

ML

S

ML

S

ML

S

ML

CL-ML

ML

Depth Increment i . 05 m Max Depth i 5 m



MOR TH
Contractor! TERRA TECH.

Location! CPT-128

IDE: L_AMDRI I_L_
Teet Date, 04-08-88 Page No, 1 / 1

Elevation! 877.7 MSL TERRA Jab No., 88-1008

TIP RESISTANCE
Oc (Ton/FfZ)

0 300

Ift
L
OJ
•P
OJ
z

0.
Ul
a

LOCAL FRICTION
Fa (Ton/Ft'2)

0 S

FRICTION RATIO
Rr U)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

a

ML

Depth Increment , Max ' 75 m



MORTM
Controctor, TERRA TECH.

Location! CPT-128A

IDEE: L_AMDRIL_L_
Teet Datei 04-O8-BB Page No, 1 / 1

Elevationi 876. 6 MSL TERRA Job No. , 88-1008

TIP RESISTANCE
OB <Ten/Ft*2l

(ft
L
OJ

a.uia

300

LOCAL FRICTION
Fa Uon/Ft-2)

FRICTION RATIO
Rf U)

0 S

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

FILL

ML

S

ML

CL-ML

Depth Increment i . 05 M Max Depth i 2.7S m



MORTM SID L_AMDRIL_I_
Contractor! TERRA TECH.

Location! CPT- 129

Teet Date, 04-08-88

Elevation, 876. 2 MSL

Page No, 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Be (Ton/Ff2)

300

(ft
L
OJ
•P
OJ

Q.
LU

LOCAL FRICTION
Fa (Tan/Ff2)
0 5

FRICTION RATIO
RT U)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FILL

Depth *r^x C ?5



MORTM
Contractor! TERRA TECH.

Location! CPT-129A

I D L_ A M D R I L_ L_
Teet Datei 04-08-88

Elevationi 876.2 MSL

Page No, 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Be <Ten/Ff2)

0 300

LOCAL FRICTION
Fa <Ten/Ff2>

FRICTION RATIO
RT 00

0)
L
0)
•P
0)

0_
Ul
Q

0

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

FILL

!»

CL

b

CL-ML

S

Depth Increment • . OS m Mow HOI-.+



MORTMSIDE: L_AMDRIL_L_
Contractor! TERRA TECH.

Location! CPT-1298

Teat Dote. 04-10-88

Elevatloni 876.2 MSL

Page No, 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Be (Ten/Ff2>

0 3QO

J'N
(ft

L
O

o_
Ul
0

LOCAL FRICTION
Fa (Tan/Ff2)
0 5

FRICTION RATIO
Rf U)

0 5

>
>

2 >

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

K

FILL

ML

7

M-.- p



MORTM
Contractor! TERRA TECH.

Location! CPT-130

S I D AMOR I L_l_
Teet Oatei 04-10-88

Elevatloni 874.4 MSL

Page No, 1 / 1

TERRA Job No., BB-1O08

(ft
L
O

OJ

vx

a.
UJa

TIP RESISTANCE
Be aen/Fi'2)

LOCAL FRICTION
Fa (Ton/Ff2)

6-L

FRICTION RATIO
Rf tiO

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

2

4

K

1

TOPSOIL

ML

S

ML

S

CL-ML

S

CL-ML

Dapth Jn>^ement , . 05 m Max Depth , 5 m



MORTM
Contractor! TERRA TECH.

Location! CPT-131

SIDE: I_AMDRII_L_
Teet Date, 04-1O-88

Elevationi 874.5 MSL

Page No, 1 / 1

TERRA Job No. , 88-10OB

TIP RESISTANCE
Oe (Ten/Ff2)

(ft
La•P
0)

0.
Ula

300

LOCAL FRICTION
Fa (Tan/Ff2)

FRICTION RATIO
Rf (Z)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

TOPSOIL
OR

FILL

FILL
I w /sand

seams)

CL-ML

CL-ML

»pt -icr it i 05



MORTM
Contractor! TERRA TECH.

Location! CPT-132

SIDE: L_AMORIL_L_
Teet Datei 04-09-88

EJevatloni 883. 0 MSL

Page Noi 1 / 1

TERRA Job No. i 88-1008

TIP RESISTANCE
Be <Ten/ff2>

LOCAL FRICTION
Fa (Tan/TfZ)

FRICTION RATIO
Rf U)

SOIL BEHAVIOR
TYPE

300

U)

O
Jp
OJ

CL
UJ
a

i

INTERPRETED
PROFILE

FILL

CL-ML

Dan to



MORTHSIDE: I_AMDRIL_L_
Contractor! TERRA TECH.

Location! CPT-133

Teet Date! 04-O9-BB

Elevationi 885.5 MSL

Page No, 1 / 1

TERRA Job No.! B8-1O08

TIP RESISTANCE
Oc (TeVFt*2>

300

LOCAL FRICTION
Fa (Ton/Ff2)
0 5

(ft
L
OJ
•P
OJz

0_
UJa

FRICTION RATIO
Rf U)

0 5

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

05

m
•' "*'

>
^ »

2 • ' ' <

^ ss

T

4

(> s<

. . i

Wii
:'. ".' '•*• .'.

. ^

. *

Wi

s v
 s ^: » : v >

_. J m

2

4

R.

1

FILL

TOPSOIL
or soft CL

ML
(w/ sand
seamsl

CL

CL-ML



MORTMSID L_ AMDR I L_L_
Controctori TERRA TECH.

Location! CPT-134

Teat Datei 04-O9-8B

Elevatloni 880. 1 MSL

Page No, 1 / 2

TERRA Job No. i 88-1008

TIP RESISTANCE
Be (Tan/Ff2>

(ft

O

Q_
UJa

300

LOCAL FRICTION
Fa (Ton/Ff2)

FRICTION RATIO
Rf 0)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

ML

ML or

S'i

Depth i . 05 M Max Depth • 7. 75 M



MORTM
Contractor! TERRA TECH.

Location, CPT- 134

SID L_AMDRIL_L_
Teet Date, 04-09-88

Elevation! 880.1 MSL

Page Noi 2 / 2

TERRA Job No. i 88-1O08

TIP RESISTANCE
Oo aon/Ff2)

(ft
L
OJ
•P
O

Q.
UJ
a

Ift

300

LOCAL FRICTION
Fa (Ton/FfZ)

0 5

Ift

12

FRICTION RATIO
Rf CU

0 5

Ift

12

L

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

10

12

10

12

Depth Jncramant OS m Mox r t 75 p.



MORTM
Contractor, TERRA TECH.

Location, CPT-135

SIDE: L _ A M D R I L _ L _
Teat Data, 04-09-88
Elevation, BBO. 1 MSL

Page No, 1 / 1
TERRA Job No., 88-1O08

TIP RESISTANCE
Oc (Ton/Ff2)

0 300

(ft
L
OJ
P
OJz

Q_
UJa

LOCAL FRICTION
Fe (Ton/Ft-2)

0 5

FRICTION RATIO
Rr (Z)

0 5

SOIL BEHAVIOR

TYPE

Otr

6

INTERPRETED
PROFILE

SANDY
FILL

ML

ML

SM

CL-ML

Depth lnt~«mant i . 05 m Max Death . «? S m



MORTMSID L_AMDR I L_L_
Contractor, TERRA TECH.

Location! CPT-136

Teat Data, 04-09-88

Elevation, 879.0 MSL

Page Noi 1 / 1

TERRA Jab No. i 88-1008

TIP RESISTANCE
Oc (Ton/Ff2)

(ft
L
OJ
•P
OJ

a.
UJ
a

300

LOCAL FRICTION
Fa (Ton/Ft•2)
0 5

FRICTION RATIO
Rr (Z)

0 S

SOIL BEHAVIOR
TYPE

°feteM:i

INTERPRETED
PROFILE

FILL

*ncr' >t 05 -



MORTMSIDE: L _ A M D R I L _ L _
Contractor, TERRA TECH.

Location, CPT-137

Teat Date, O4-09-88

Elevation, 882.6 MSL

Page No. 1 / 1

TERRA Job No., B8-1O08

TIP RESISTANCE
Oc <Tan/Ft*2>

/-s
U
L
OJ
-P
OJ
z

0_
UJ
a

LOCAL FRICTION
Fa (Ton/Ft'2)

0 5

FRICTION RATIO
Rf (Z)

0 S

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

FILL

Depth 1^ ,̂-ament , . 05 M Max Depth i . 75 m



MORTMSID L_ AMOR I L_L_
Contractor! TERRA TECH.

Location! CPT-138

Teet Oatei 04-OB-88

Elevationi 879. 5 MSL

Page No, 1 / 1

TERRA Job No. i 88-1008

1

2

'(ft
L
OJ
•P
OJ
z

I
Q_
UJ
Q 4

B

TIP RESISTANCE
Oc (TaVFt'2)

1 31

^-^^^ «^_

>X

f

*

"ept1- * tcrr

10 (

2

4

*

it i

LOCAL FRICTION
Fa Uon/Fr2>

1 !

05

i I

2

4

6,

FRICTION RATIO
Rf U)

1 !

<P*c
^>
>

..

2-

4

D

SOIL BEHAVIOR
TYPE

' •" • '. *: • *• T

^ . ^ N

S s \ \ y S

«, s N s

i " i

2

4

INTERPRETED
PROFILE

i

CL-ML

OBSTRUCT
TION *



MOF3TTMS I Ol

:et-

-T

"i" " ' f e e : '

.1! 0.32

.:0 1.54

."! 2.45

. ;0 2.23

.25 4 .10

.30 -.32

.7! 5.74

'• wt r •

* .,?1

3.1
14. 3i *» >
... L

5.24
3.26

16.36
32.72

3-1003
a •/ g :

:s')

0.12
O.S3
0.22
).02
0.02
0.05
1.72

i -.er „ - r
L «_ — — • '- '

"„?""
1.23
3.57
1.'3
0.34
0.11
0.27
5.27

313V
; t s f )

0.03
0.08
0.13
0.13
0.23
0.28
0.23

•<at •= . r.3 .

SOIL B E H A V I O U R *Y?E

c l iyey sil t to s i i t y c l a y
s i l ty c l a y t o c l a y

• r l j y s y s i l t t o s i l t y : l a y
ssnsi t ive ' i^e j ra inea
sensit ive f i n e gra ined

s i i t y sand to sandy si l t
clay

" . ( ' _ . _ ~ . - - ,

Eq - 3r J HI i-* :-a

:) isg. N t s f

'JNOFND liNu"2 4 .71
JNCFSD 'JNO'D ? .. i
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jNOHiD U N : " D 4 . -

40 24-25 : .N::r:>!Ej
UNOFND LiSDrD 21 2 .53

Or - A l l sands (Ja i io i isowski et ai. 1383) PHI - Dargunog lu and N i t c h e i l 137! u:

**** Note: -'ir i . i tarsretat ion purposes the PUTTED CPT PROFILE should be used *ith the TABULATED 'juTPLT f r c j CPTINT ' : / 3.)::



MORTMS I Dl SAM I TAR Y

A

- "

•-aeters)

0.25
3.30
:.'!
' '; A

1.25
1.30
1.75
2.00
1.25
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2.00
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0.32
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:.4£
2.2:
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10.56
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12.3'.
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t '.-j <; 7

3c 'avg)
(tsf)

3.18
14.70
3.72
1.18
22.18
32.30
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24.30
15.73
3.24
12.52
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57.13
221.08
27s. 30
•13.58
34.73
33.58
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520.34

- r — _ •!

33-1003
'. avg .• :

Fs (avg)
(tsf)

-0.00
0.-4
0.37
0.06
0.03
0.34
0.84
0.6o
0.26
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0.21
0.23
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.31
.20

0.32
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3.16
4.37

c

12; 5: pc
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-0.13
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0.33
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0.11
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.7

S13V
(tsf)

0.03
0.08
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undefined
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silty sand to sandy silt
sandy silt to clayey silt
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clayey silt to silty clay
clayey silt to silty clay
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clayey silt to silty clay
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sand to silty sand
gravelly sand to sand
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UNDFND
UNDFND
1NDFND
UNDFNS
UNDFND
50-70

>90
>10

'JNDFND
<40
(40

30-90
>90

~" T

'.•S f ̂

-K;
dig.

,JN:.ro
•JNDF:
'JS2F!
JNDFi
26-33
UNDFD
UNOFD
L'NDFD
UHOFD'
uNDFD
UNSFD
:JNDF3
38-40
44-46
44-46
L'NDFD
32-34
22-34
42-44
46-43

* C '

N

;JD-
[i
•}
4
^

12
'14
' •

3
3
5

5
16
44
44
19
i i

; .

47
• 50

, —

3!i

•:NDSF:NED
i i -.

.73
t j *

JNOEFINED
2.55
2.)"
»

. .
. -

1. 0
. 3

UNDEFINED
UNDEFINED
L'sizriNED

3.??
UNDEFINED
UNDEFINED
•JNDE-ISE:
UNDEFINED

- A l l 5ancs ( Ja i io lkc^sk i et al. 1335? Durgunoglu and I'.tchell 1375 Su:

***» Nota: Tor interpretation purposes the PLOTTED CPT PROFILE should be used «th the TABULATED OUTPUT fro§ C'TNTRl '/ 2.:21



I Dl

— . " i r\ — -

leters

0.25
3.30
).*3
: . )0
' *ei . ..'

.50

.75

.03

.23

.50

.75

.09

.23

.50

.75
4.30
4.23
4.30
4.73
5.30
5.23
•i 1 M V

e T

5.30
•5.25
5.50
5.75
7.00
7.25
7, 50
7.75
3.30
2.23
3.5'
:.T5
3.00
}.25
1.50

*9St)

0.32
1.54
2.45
3.23
-.13
4.32
5.74
5.56
7.28
3.29
1.02
1.34
O.oc
1.48
2.3C
13.12
12.14
14.75
15.58
15.40
17.22
* - *i
.3.35
11.51
23.51
21.33
-,-, i e

22.17
22.71
24.51
25.43
25.23
27.07
27.31
13.71
21.53
30.25
21.17

2: avg1

4.40
3.44

14.14
13.10
11.12
i.33
5.42
23.50
21.00
11.70
13.28
44.72
54.36
26.10
24.10
15.52
14.44
130.32
32. 15
42.74
40.30
* i . i»

51.22
52.24
34. :s
41.34
23.55
29.48
:3.38
29.32
36.32
•13.32
38.90
29.20
28.22
29.18
33.28
20.52

"s (
i

0
3
f]

3
0
0
o
0
0
0
0
0
I
0
0
0
0
3
4
1
.

i

2
4̂.

M̂
x,

0
0
0
0
1
f

t
0
0
0
0
0

avg)
sf)

.03

.17

.72

.34

.53

.20

.08

.20

.18

.22

.06

.50

.10

.52

.41

.33

.13

.47

.03

.23

.20

.19

.23

.19

.71

.13

.16

.19

.34

.38

.00

.71

.41

.73

.68

.54

.30

.61

"*)

0.72
1.30
5.11
5.38
•t.46
4.47
1.48
0.33
0.38
1.12
0.23
1.33
2.12
2.01
1.17
2.14
0.13
2.63
4.12
2.87
2/38
2.10
4.33
4.19
5.01
5.29
3.26
3.49
3.28
2.96
2.74
3.*)
3.64
.50

* *

.21

.41
1.19

SI 3V
(tsf1

•;.03
0.09
0.13
0.18
0.23
3.27
0.30
0.33
0.33
0.38
0.40
?.43
0.43
0.48
0.31
0.53
0.56
0.33
0.51
0.53
0.56
0.63
0.71
0.74
0.76
3.71
0.31
0.34
0.86
0.39
0.12
0.34
0.17
0.19
1.02
1.04
1.07
1.10

_ :2IL 3EHAVI3UR TY?E

sensiti/e fine graced
clayey silt to silty clay

:iay
clay
clay
clay

sensitive fine grained
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt
sandy s:lt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt

very stiff fine grained (*)
sandy silt to clayey s:lt
sanay silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
clayey Silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

Ea - 3r
(I:

UNDFNO
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNOFNO
40-30
UNDFNO
UNOFNO

40
50-50
UNDFND
UNDFND
UNDFNO
UNDFND
UNDFNO
30-90
UNOFNO
UNDFND
UNDFND
UNDFND
'JNBFNO
UNDFND
UNSFND
UNDFND
UNOFNO
UNDF3D
UNOFNO
UNDFNO
UNOFNO
UNDFND
USQPIC
UNDFND
UNOFNO
UNDFND
UNDFNO
UNDFMD

leg.'

UNDFD
UNDF:
UNDFD
UN3FD
UNGFD
•.M3F3
UNDFD
26-33
UNOFD
UNOFD
32-34
33-4C
UNDFD
UNDFD
UNDFD
UNDFD
'UNDFD
42-44
UNO'S
UNDFD
UN:"'
UNDFD
' >klM**l'jNC: u
UNOFD
U.1CFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
IJN3FO
UNDFD
UNDFO
UNOFD
UNCF3
UNDFD

3?* Su
N

2 .26
5 .73
4 1.15
2 1.37
1 .37
- .24
"( < A

3 .j'ND=~ Vs3
3
3
5 UNCEF
14 UN;E.-
23
10
10
3

4 UNDEF
•3 UN3EF
1
*
2

23
23
35
40
14

14
14
14
14.
21
11
11
11
11
13
12

.71

.50
NES
NED
. 5
. 1

, k

f
• 4

. 12
NED
Nc"
*T
*7

t V H

. i?

.25

.40
• y J

.35

.23

.25

.35

.31

.52

.01

.21

.29

.23

.51

.33

:r - All sands Uauoikowsici st ai. 1183) PHI - Durgurogiu and Bitchsii 1373 3u: Nk= 12

(«) ov«rconsolidated or :etented

•«•»* No;s: r:r :.-:arj.'«ti::-;n purposes :he PLOT'ZD :?T'9CQF!L- ricald be ussd wi th the TABULATED OUTPUT f ro§ C?T;NTS1 (v 3 .32?



IDE SAIMITARY

iet-3'5-

:.-!
0.00
0.25
0.50
3.75
1 . 00
1.25
1.50
1.75
2.30
2.25
2.50
2.75
3.00
3.25
3.50
2.75
4.00

'set

21.33
12.31
23.53
24.45
35.27
26.01
26/31
27.73
38.55
31.37
40.11
41.01
41.33
-2.53
43.47
44.29
45.11
43.13

"-ts'f

37.22
23.74
25.82
42. 5C
31.48
41.00

31.72
23.58
44.53
35.20
32.36
21.66
21.66
23.43
37.24
37.23
33.54
33.34

r5 Uvg)
(tsf)

1.14
1.51
0.33
2.11
3.39
1.40
1.14
0.78
1.27
1.59
1.10
1.01
0.94
0.51
0.10
1.01
0.64
0.38

3f ''JVC:)
(Z)

3.35
3.07
3.30
4.34
2.34
3.40
2.88
2.73
2.33
4.53
3.34
2.33
4.34
2.13
2.40
2.70
1.11
1.73

SI3V
(tsf)

i * ?

1.13
1.17
1.20
1.22
1.23
1.27
1.30
1.33
1.33
1.38
1.40
1.43
1.43
1.48

1.51
1.53
1.36

•:iL 3EHAVI2U2 ""E

cla>y silt to silty cla,
clay

clayey silt to silty clay
silty clay to clay

sandy silt to clayey silt
clayey silt to Silty clay
Siniiy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt

silty clay to clay
clayey silt to silty clay
sandy silt to clayey si It

silty clay to clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

1: • 3r

UNDFND
UNDF.N:
UNDFND
UHDFND
UNOFN3
UNDFND
UNDFND
UNDFND
US2FND
UNOFNO
UN3FND
tjSSFND
UNDFND
UNDFN3
UNDFND
US3FND
UNDFSD
UNOFNO

•-sg. '• :sf

JNDFD
UN:-:
UNDF3
UNDr2
UNDFD
UNDFD
UNDF]
UNDFD
UNDFD
UNDFD
u.NEFD
UNCFD
UNOF3
UNOFS
UNDFD
UNDFD
UNDF2

3 :.--

5
4
7
*

5
J
1

t

4
4
•?

USDFD 3

. JV

.3J
i e

• f j

.4*

.2?

...

* 4 2

51

.
_̂

, .

.38

.13

.33

.37

.57
cr

Dr - All sands (Jaiiolkowski et al. 1183) PHI - Ourgunoglu and Mitchell 1175 Su; Sit« 12
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I Dl

ic^ars, '! * 3 9 1 '

(• *pff • n^..... * . -.
L50 1.54
'.75 -.45
.JO 3.23
.25 4.1)
.30 4/J2
," 5.74
.30 5.56
,25 7.3S
.50 3.20
.75 '3.02
.::• 1.34
.25
.50
.75
4.00
4.25
4.33
4.73
5/.-0
e i*

5.50

'.'.30

1.48
-. ^Q

2. 12
3.14
4.75
5.58
5.40
- •**

2.34

I: !a»g" rs avg)
•.tsf' 'tsf)

15C.34 .74
161.32
173.16
175.26
1'5.30
137.32
110.44
135. 13
118.5
113.1
211.1
133.2

.07

.42

.33

.01

.17

.40

.52

.17

.11

.23

.25
158.20 ,u
247.30 5.11
252.12 3.78
257.36 ' 5.39
233.60 5.82
210.66 3.71
117.12 2.71
111.30 2.30
324.54 2.72
3'3.24 4.i:

Rf 'avgj
I)

.16

.22

.31
1.25
1.13
1.16
1.25
1.28
1.50
1.13
1.13

1 1 M.13
2.10
2.23
2.37
2.47
1.7S
1.37
1.20
1.13
1. 10

3I3V
(tsf)

0.02
0.08
0.12
0.14
0.17
0.19
0.22
0.24
0.27
0.29
0.32
0.33
O r*^.-7
0.40
0.42
3.43
0.47
3.50
0.33
0.33
0.58
9.50

301. 3EHAVI3U?, "'FE

sand to siity sand
sand to silty sand
sand to silty sand
sard t: silty sand

sand
sand

sand to silty sand
sand to silty sand
sand to silty sand

sand
sand to silty sand

sand
sand

sand to silty sand
silty sar.d to sandy silt
silty sand to sand/ silt
silty sand to sandy silt

sand to silty sand
sand to silty sand

sand
.and
sand

ll - "r

..;..

30
30
'30
; 30
.30
••10
-10
•1C

."10
>10
'10
MO
•10
"'30
:10
>10
>99
>10
>90
.10

10

leg.

43
13
.43
43

43
-3
>48
.48'
-?

45-43
• >48

46--13
45-48
16--3
45-48
46-48
46-48
W-45

44-46
44-46
46-48
45-43

3PT
N

26
41
•* —

•1
34
25
46
47
43
37
'50
35
36
'SO
>30
>50
>50
'53
47
?T

:50
' 53

:u
tsf

UNDEFINED
.:NDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
USDEFI'.ED
UNDEFINED
^DEFINED
UNDEFINED
UNDEFINED
UNDcF.Nc.
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
.NDEFINED
UNDEFINED
UNDEFINED

Dr - 411 sands (Jaeiolkowski et al. 1983) PH! - Durgunoglu and litchell 1175 Nk= 12

N o t e : For i r . t s rn re t a t ion purposes the PLOTTED CPT PROFILE should be ussd .ith the TABULATE: C'JTPUT f r c a DP 2 . ) 2 i *»*



IMORTHS I S/MvJ I T AP> Y L_/MME>F- I L_L_

I . p

." :>b

DEPTH
meters:

0.23
3.50
".73
1.30
1.25
1.30
1.73
2.00
2.25
2.50
2.73
3.00
3.23
2.50
3.73
4.00
4.23
4.30
4.73
3.00
3.25
5.50
5.73
6.30
£.25
5.50
5.75
7.30
7.25
7.50
'.75
8.00
3.25
3.30
3.73
3.00
1.23
3.50

: r -.-.'_

No .
_:n

'feet;

•0.82
1.54
2.46
2.23
4.10
4.32
5.74
5.56
7.28
•3.20
1.02
1.34
10.66
11.48
12.30
13.12
13.34
14.76
• e eg

15.40
17.22
13.04
13.36
3.63
C.51
1.23
2.15
12.37
23.71
24.51
25.43
26.25
27.07
27. :?
.3.71
21.53
20.23
21.17

l- •-' ' ;

i i Wt r

2c ;avg)
•tsf'

5.10
3.38
13.34
-1.34
52.22
36.79

. 27.16
22.56
.T, / 4

53.44
13.46
15.04
27.70
30.44
14.56
11.33
13.14
53.26
IC4.S8
16.15
116.32
227.12
'35.73
23.14
24.28
20.02
13.02
15.78
11.16
20.20
2C.50 .
23.78
24.75
33.20
24.32
33.92
32.82
34.12

~f?P-

"3"i
's (a

't;

0.
•.' .
0.
t

1.
0.
0.
0.
0.
1 1
0.
0.
0.
1.
0.
0.
0.
2.
*
w •

3.
i

1.
n
w«

1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
.
1 ,

0.
1.
3.

A Tc.

*

vg,>
<i

02
40
50
• **.j
43
55
72
50
48
32
57
31
41
31
41
13
t ̂i/

73
33
43
15
88
13
11
14
18
31
73
73
80
81
73
15
39
04

33
00
39

:H.

1.5 p.:-'

Rf 'ivg;
. /. i

0.23
4.55
.22
.73
.73
.79
.54
.29
1/35
3.41
3.73
1.11
1.47
4.22
2.34
1.23
1.21
4.20
3.22
3.63
1.33
0.79
2.29
5.73
4.68
4.91
5.03
4.65
3.34
3.98
3.12
2.39
.77
.31
.OC
.51
.03
.10

'tsf)

0.03
0.08
.\ t «

9.17
0.20
0.22
0.25
0.27
0.30
0.33
0.33
0.38
0.40
3.43
0.45
0.48
0.51
0.33
0.36
3.38
0.61
0.63
0.56
0.63
0.71
0.74
0.76
0.79
0.81
9.34
0.36
3.39
0.32
0.94
0.17
0.19
1.02
1.04

Tea1: Da'.s

••JA':-'' - a-

SOIL BEHAVIOUR "'-I

sensitive fine grained
clay

silty clay to clay
sandy silt to clayey silt
sanay silt tc clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy s.lt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt

silt/ clay to clay
clayey s:lt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

sand
sandy silt to clayey silt

clay
cUy
clay
clay
clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
saniy silt to clayey silt
sandy silt to clayey silt
clayey si'.t to silty clay
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt

1 :'t
". — . 'Tie C

Eq - Dr
(I)

UNOFNO
UNOFND
iJNOFND
UNDFND
UNDFND
UNDFND
UNDFND
uNDFNO
UNOFND
UNDFND
U.NDFNC
U'NSFND
UNDFND
UNDFND
JSD

rND
UNDFNO
UNDFND
UNDFND
UNOFNO
UNOFNO
70-30

>30
UNOFNO
UNOFND
UNOFND
UNDFND
UNDFND
UNDFND
UNDFNO
USOFND
UNCFND
UNDFND
UNDFND
UNDFND
UNDFND
liNDFND
UNOFNO
UN'DFND

'--~-

-i-r- 1 •

aeg.

UNDFD
I'NDFD
UNDFD
UNDFD
UNOFD
UNDFD
UND-D
UNDFD
UNOFD
UNSFD
UNOFS
UNDFD
JNDF9
U'NDr'2
UNOFE
USDFD
UNDFD
UNDFD
UNOFD
UNDFD
40-42
44-46
UNDFD
UNDF:
UNOFD
UNDrD
UNDFD
UNDFD
L'NDFD
UNOFD
UNOFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFS
UNDFD

=

: •

N

2
}

10
. t;

23
1-
10
1
•3
25
10
3
. .
• c

—5
r

T '

40
"

•7
-5
27
ww

22
• c
17
« r* J

* .

12
• M

12
• ?
14
• *

12
16
12

^

ts'

.50
T

1.13
- ^m

4.22
2. :-
•* - ̂

1 ,.

2.'S*-

-.-
. . *•*
'. "2
* T

.* */

• • e

.33
1 . 02
5.27
'. • GC

". 32
UNDEFINED
U.NDEr:':ED

*. 37
2.:!;
i
i .

TC

' . '1

1.47
1.55
1.57
- * *
* **
• -i
». *
2. 57
2.37
1.53

Dr - All sands '.Jasiolkows^i et al. 1185; 5HI - Durgunogiu ano I1r3 a:
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NORTHS I Dl SAM I

j e t s r ; '

* • J

3. .'0
3.25
0.50
3.73

.30

.25

.50
••eur

.00

.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.23
4.30
4.75
5.30
5.25
r ff
» . M '.'

5.75

'set!

21 .33
22.31
23.53
34.43
35.27
35.31
36.31
37.73
38.35
21.37
-0.19
41.01
41.32
42.53
-3.47
44.21
45.11

45.13
46.73
47.37
48.39
41.21
50.32
50.33
51.57

I: avgl
( t s f !

25.20
40 .72
43.32
36.43
•13.36
43.75
51.73
44,63
45.44
43.56
43.32
42.34
46.04
47.50
46.14
54.13
51.26
55.38
46.50
31.32
53.36
52.36
33.36
73.44

215.26

r; u/c.
' t s f )

1.15
1.43
1.50
1.60
1.39
1.54
1.33
1/35
1.47
1.26
1.43
1.34
1.44
1.53
1.71
1.73
1.37
2.04
1.33
1.39
1.73
1.17
1.32
2.28
4.13

V. >/g]

3.17
3.52
3.79
4.33
3.62
3.37
3.54
4.37
3.23
3.13
3.34
3.12
3.13
3.23
3.71
3.13
2.63
3.69
3.33
3.69
3.22
3.63
3.33
3.C2
2.23

3 IT,"
( t s f )

1. C7
1.10
1.12
1.15
1.17
1.20
i * •*

1.25
1.27
1.30
1.33
1.33
1.33
1.40
1..43
1.43
1.48
1.3!
1.53
1.56
1.58
1.51
1.53
1.66
1.53

;„._ :-""v — •* ' '-

."la/iy i i l t t; •; t / c l a y
c l a y e y s i l t to s; ty c l a y
c l ayey s i l t to si ty c l a y

s i l t y c l i y to l ay
:layey s i l t to si ty c lay
c l a y e y s i l t to ii t > : l ay
c l a / ey silt to 51 ty clay

s i l t y clay to lay
clayey silt to si ty clay
sandy sil t to clayey silt
clayey silt to silty clay
sandy silt to c layey s i l t
sandy silt to clayey silt
clayey silt ta si l ty cliy
clayey silt to si l ty c lay
sandy silt to clayey s i l t
clayey silt to silty clay
clayey silt to sil ty clay

clayey silt to silty clay
sandy silt to clayey silt
clayey silt to s i l t y c l a y
clayey silt to silty clay
sandy silt to clayey s i l t
s i l ty sand to sandy Silt

::

J N D F N 2
. N D F N D
U N D F N D
U S D F X D
U N D F N D
U.NDFNC
JNDF'.O
UNDFND
UNDFNC
UfJSFNO
UND.vflJ
U N D F N D
•UNDFND
UNCFNQ
UNCFND
UNOFNO
UNOFND
UNDFND
UNOFND
UNDFSC
UNDFND
UNOFNO
.NDF?JD
UNDFND
20-30

:ec!

v.:"
. N D r D
.NDFD
J 'D
.N rD

\i «

.N FD
UNDFD
UNDFD
UNCFD
UNOFD
UNDFD
UNDFD
UNSFu
UNDFD
UNDFD
'USDFD
UNOFD
|;u»]ri

U i t u r u

UNDFD
U N D F D
USD"
U N O F D
33--0

*j • - ** ' . 3 .

17 2.33
23 2.22
..
22
.1
.„
23
21
22
17
* *

5
n

2
2

.43
• '**•

.43

.37

. . _

.52

.53

.42

.42

.23

.52
**?

.52
1 . c
3 4. 3

27 4. 7
22 2. 2
23 4. 3
.. 4, «
26 -.
*- I.:
23 :.

. 30 . N D E F I N E

•***

Dr - All sands Caeiolkovski et al. 1383) PHI - Ourgunoglu and Hi tchel l 1375

Note: For i n t e rp re t a t i on purposes the PLOTTED CPT PROFILE shouli Qe used n th the TA3L'LA

Su: Nk* 12



NORTHS Z SAM I TAF> Y

I . .n

-,..,.

DEP'H
16-5 • • = .

0.25
}.50
'..'".
1 . '.".'
• -r

1.50
• -c

2.00
2.25
2.30
2.75
3.00
2.25
- T '«
.. „'.'
7. '5
4/;o
: ••*
4.50
4.73
5.00
5.25
5.50
e *cj. / w

5.30
5.25
£.30
i ""*!

^ VI

7 "e

7.50

-. -' - r

. 'Jn ..

•Se t . .

0.32
1.64
2.45
3.23
4. 1C
4/32
5.74
5.56
7.38
3.23
3.02
3.34

10.65
11.48
12.30
13.12
13.14
14.75
15.53
15.40
17.22
13.04
13.36
13.51
20.51
21.33
22.15
22.37
23.71
24.51

'. '!' f I

i :

t Wt -

3c iavg,1

( t s f ;

9.34
5.25

15.14
15.36
13.60
13.34
27.04
25.50
19.08
13.44
19.72
12.73
18.00
23.25
15.44
21.22
15.40
16.34
17.38
31.32
79.34
71.44

122.88
260.22

91.18
26.12
23.32
28.56

117.02
393.36

TERRA -E
CrT-lOo
33-1003

<'. avg . ' :

( t s f )

0.00
0.34
0.60
0.93
0.73
0.54
0.76
0.67
0.50
0.41
0.31
0.30
0.33
O.S3 .
0.63
0.99
0.47
0.45
0.32
0.34
2.63
2.99
4.22
3.11
3.14
0.31
0.41
0.32
1.30
1.98

:CH.

1255 p e r

?f 'avg;

0.03
0.30
3.14
5.13
5.34
2.33
2.81
2.50
2.60
3.32
2.39
2.38
1.32
2.15
4.11
4.18
3.08
2.73
2.30
2.63
3.32
3.76
3.43
1.50
3.83
1.93
1.75
1.33
1.28
0.30

3I3V
t t s f )

0.03
0.08
0.13
0.13
0.23
0.28
0.33
0.38
0.44
3.47
0.43
9.32
0.33
3.37
0.60
0.62
0.65
O.S7
0.70
0.73
0.73
0.78
0.30
0.33
0.33
0.38
0.91
0.33
0.96
0.98

T e -3 '; - a ". •S

W S. 'C 3 r" .' r. _ _

SOIL ."-A V I OUR TVRE

sens i t i ve f i n e grained
sensit ive ':ne grained

s i i t y clay tc c l ay
c l a y
c l a y

clayey silt to s i l ty c lay
clayey s i l t to s i l ty c lay
clayey silt to siity clay
clayey sil: to s i l ty c lay

s i l ty c lay to clay
s i l t y c lay to clay

clayey silt to si i ty clay
sandy si l t to clayey silt
sardy sil t to clayey sil t

c lay
silty clay to clay

clayey silt to s i l ty clay
clayey silt to silty clay
clayey silt to s i l ty clay
sandy silt to clayey silt
sandy si l t to clayey s i l t
clayey silt to silty c lay
sandy silt to clayey silt

sand to s i l ty sand
clayey silt to s i i ty clay
sandy si l t to clayey silt
sandy si l t to clayey silt
sandy silt to clayey silt

sand to s i i ty sand
gravelly sand to sand

'"•i

•i i i i ' i :

13 - Sr
•M

UNOFND
UNDFND
U N D F N O
UNCFND
UNDFNC
uNDFND
U N D F N D
UNOFNO
UNOFND
UNDFND
UNDFND
UNDFND
USOFND
UNDFND
UNOFND
UNOFND
UNDFND
UNOFNO
UNOFNO
UNDFVD
UNOFNO
UNDFND
UNDFMD

'10
UNDFNO
UNOFND
UNDFND
UNDFND
70-80

:io

.' — -

.- "" '~

ceg.

UNDFD
UN"D
•USD"
U N D ' D
UNO".
UriD'D

U N D F D
UNDFD
UNDFD
US2FD
UNDFD
UNDF:
UNDFD
UNDF:
UNDF5
UNDFD
UNDFD
UNDFD
UNOFD
UNCFD
UNOFD
UNDFD
UNDFD
44-46
UNOFD
UNDFD
UNDFD
UNCFD
38-40
44-ifi

r-

- -- 1

4
*

* v1

. J
' "l

• •
' ?

12
1
*
7
5
?

* 4

13
14
7
3
*

1.
i'v1

33
47

•50 UNOEF
31
13
:

• *

28 UNDEF
;50 UNDEF

f

.73

.5?

.23

.34
i . *

C,"

.r*
,
r

• ^ '
^ t

. . 1

.--

.13
* »
.71
.:i
.:s
.41
.56
c *

.52

.14
MT-I

v.»-
.

.32

.25
NED
NED

Dr - All sands (Jauolkowki et al. 1985) ?H! - Durgunoglu and flitchell 1973 Su: Nk= 12

Mote: 'ir interpretation purposes the PLOTTED CPT PROFILE should be used with the 'A8ULATED OUTPU* ''01 CF'INTSl (v 3.02; ***



_ . .3

"*~ -. 1.

le-rSr"1

0.25
:.50
•> -C

1.30
1.25
1.5C
1.75
2.30
2.23
2.50
2.73
2.CO
3.23
3.50
3.75
4.00
4.25
4.50
4.75
T 1ft
W * . •'

5.25
5.50
C 7*?

5.30
5.25
5.50
5.73

': : on

_r ,.

'set'-

\32
1.54
2.46
2.13
-.10
4.32
5.74
6.55
7.38
3.20
3.02
1.34
0.56
1.48
2.20
2.12
2.14
4.75
3.53
3 40J t • V

7.22
3.34
3.36
9.53
0.51
1.33
2.15

; '-t .-

2: .avg'

4.7
14.2
• ' C
i -. J

12.5
3.74

13.40
16.14
10.18
15.30
17.18
20.73
48.73
57.12
39.33
30. 44
23.90 '
47.14
13.12
73.76
70.34
55.62
29.75
42.14
53.39
101.15
272.48
242.53

= • - - • - ! ' '

Fs 'ivg,1

tif'

0.01
3.41
'3.79
3.78
3.54
0.71
0.51
0.22
0,51
0.51
0.40
3.35
2.00
1.37
0.97
0.73
1.25
3.57
2.34
2.03
2.53
1.01
0.10
2.55
3/36
4.40
5.11

•ir pc f

?f a v g -
i' v ̂

0.12
3.45
5.47
5.30
5.53
3.35
4.25
2.13
3.06
2.37
1.11
1.74
3.41
3.53
2.36
2.33
2.62
3,33
4.53
4.30
4.31
2.50
2.14
2.39
3.31
1.62
2.46

31 2V

3.03
0.09
0.12
0.13
0.23
0.23
0.33
0.38
0.44
0.49
0.54
0.59
0.53
0.65
9.53
0.70
C.73
0.76
3.78
0.81
0.33
0.36
0.38
0.91
3.14
3.95
0.19

'-•'& jar t j?.b

.SOIL 3EHAVIOLS "'"

sensitive fine grair.ed
siity clay to clay

clay
clay
clay

silty clay to clay
clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to siity clay
clayey silt to siity clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to siity clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

sand to silty sand
silty sand to sandy silt

< 14

1 «3 • "i "3 £

i; - Dr
.<•;

U.'IDFNO
.NDFND
UNOFNO
.NDFND
UNOFND
UNDFND
UNDFND
UNDFND
UNOFNO
UNOFND
UNOFNO
50-53
JNOFNO
UNOFNO
UNDFND
UNDFND
UNOFND
UNDFND
UNOFNO
UNDFND
UNDFNO
UNDFND
UNDFND
UNDFND
UNOFNO

:io
MO

--•" -

:e;.

.NDFD
L'NC"
.NDFD
.NDFD
UNOFD
UNDFD

. UNDFD
UNDFD
UNDFD
UNOFD
UNDFD
26-38
UNDFD
u'NDFD
UNCF2
UNOFD
UNDFD
UNDFD
UNDFD
UNOFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
42-4*

. -

N

:

3
•
3
;

—

e

7
3
3
3
15
27
11
13
* *

13
45
25
•̂t

„ 2}

14
15
24
43
'50
>50

ts*

.21
1.13
1 • •;

1 < 1

-
• r

• "

.Hi
1.36
1.21
1. 53

UNDEFINED
4.70
3.13
2.47
^ ?T

3/32
'.53
5.06
c — r

4.54

2.20
I.''.
7.25
3 _ ?2

UNDEFI.NE3
UNDEFINED

Dr - Ail sands (Jai.olkovski et ai. I183) PHI - Durgunoglu and Mitchell 1175 3u: Nk« 12
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MORTHSI OE SANITARY l_AN3251^

125 pc f

•̂3.25
3.50
:.'5
1.-3C
1.23
1.50
. . . j
1 A A

* '-C

• T«

2.73
2. CO
2.23
3.53
• 7*

4.00
4.23
-.30
4.75
5.30
5.25
5.53
c 7c

5.30
5.25
5.30
5.75
'.00
'.25
'.53

fsjf

0.32
1.54
2.46
2.23
4, 1C
•M2
C *£

5.56
7.33
3.23
1.02
1.34
13.55
11.48
12.3C
13.12
12.14
14.76
15.58
1£.4C
17.22
12/34
13.35
11.51
20.51
21.23
22. 15
22.17
22.71
24.61

Ii (avg)
.'isf)

4.42
1.74

10.53 .
5.34
20.35
33.73
11.74
5.25
12.46 .
18.44
20.14
23.64
22.38
22.20
25.74
20.35
20.54
25.34
21.20
41.74
47.14
52.24
25.73
35.43
46.20
21.53
24.26
17.46
156.53
253.82

Fs (avg)
(tsf)

0.01
0.17
0.48
0.23
1.53
0.74
0.60
0.28
0.18
0.25
0.31
0.37
9.22
o.:o
0.43
3.50
0.37
9.30
0.62
1.16
2.02
2.39
1.20
0.80
1.31
0.38
0.39
2.08
3.12
3.97

Rf (avg)

0.27
1.70
4.54
4.35
7.51
2.40
5.08
4.41
1.43
1.36
1.46
1.57
1.41
1.27
1.56
2.44
1.78
2.3ft
2.14
2.77
4.22
3.19
2.27
2.13
3.12
2.33
1.60
*» • *
»* 4 J

3.27
2.31

3I5V
(tsf;

0.02
3.08
0.13
0.18
3.22
0.23
0.33
0.29
* o

0.45
C.47
0.50
0.53
C.33
0.38
0.50
0.63
0.65
0.68
0.71
0.73
3. "5
0.72
9.31
3.33
0.86
0.88
9.31
0.14
0.16

SDIL BEHAVIOUR TVPE

sensitive fine graineo
clayey silt to silty

lay
lay
lay

sandy silt to clayey
clay
clay

clayey silt tc s:lty
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
sandy si it to clayey
sandy silt to clayey
clayey silt to siity
sandy silt tc clayey
sandy silt to clayey
sandy silt to clayey
sandy silt to clayey
clayey silt to si ty
clayey silt to si ty
:Ii,ey silt to si ty
sandy silt to clayey
clayey silt to siity
clayey silt to siity
sandy silt to clayey
silty sand to sandy
sandy silt to clayey
silty sand to sandy

clay

Silt

clay
silt
silt
silt
silt
silt
sii:
clay
silt
silt
silt
silt
clay
clay
Clay
Slit
clay
clay
Slit

silt
silt

silt

Eq - Dr

UND-ND
'JNDFND
UNDFN:
UNDFNO
UNDFND
UNDFND
UNDFND
UNDFNO
UNDFND
UNOFND
UNDFND
UNDFND
UNDFNO
UNDFND
UNDFND
UNDFNO
U.'iDFNO
UNDFNO
UNDFND
UNDFND
UNDFND
UNDFND
UNDFNC
UNOFNO
UNOFNO
UNDFNO
UNDFND
50-70
UNDFND

>30

PHI

-NDFD
UNDFD
UNDFD
USSFD
UNDFD
UNDFD
UNDFD
UNOFD
UNDFD
UNDFD
UNOrO
UNOFD
UNDFD
UNDFD
UNDFD
UNDFO
UK3FD
UNDFD
UNDFC
UN5FD
UNDFD
UNDFD
L'NDFD
UNDFD
UNDFD
UNDFD
UNDFD
23-40
USDFD
•2-44

5?* -u
N tsf

2 .35
3 .30

1C . 7
;

"A. ' "

. . . i *

i . i

5 .**»»
c
7
3
1
1
3
13
10
•?

0
1
5
C

e

w

4
2
4
1

31 JNDEF
'30 1
•33 UNDEF

, '.
.-1
.70
.12
.31
.-3
.03
.53
.54
. 31
.23
.31
.30
«*

.35

>,*
* to'*

.10
NED
.32
NED

Dr - sands (JaiiolkoMki et al. 1985) 'HI Durgunogla and litcheil 1973 Su: Nic* 12
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|XJCF=:-TH3 I DE

--•"

• •• e

~ 'i

.'.'5
-,;

• • f

T *

• 7S
t t f J

" VI

!!:«
2.50
2. '5
:. 33
* ^c

2.53
3.7!
4. 30
4.25
4.53
i 7*

5 . 3 3
1. .J

r T -

:."!
Z . .".•'

;.25
5.53
5.75
•» •* *s

7, 25

" 'eet:

X l* .̂

1. 54
2 .4£
* *?

-.10
4/32
5.74
5. 55
7.23
3.;:
1.02
1.34

10.66
11.48
12.20
12.12

.12.14
14. *S
13.58
16.40
17.22
• c .'.£
' :.;5
1 r. i
23.5
•% » M

•> * * M<

.to* . •

**2. 3
22.7?

3: 'w:

13.25
12.30
. ,v ;.̂

"> ' "^

25.46
2^.52
31.14
34.52

31.20
22.10
25.50
46.58
55.50
12.30
25.54
25.74
23.13
11.40
23. '3
13.20
' 3 '0

: - .72
15.74
21.06
35.54

107.20
153.72
3:7.40

rs ' a v g )
t s f )

\2'3
O.-i!

* •>

3. £4
1.10
1.34
1.34
1.25
1.00
1.32
0.52
0.55
1.04
2.03
1.20
0.33
0.75
0.69
0.53
3.57
3.45
0.53
0.55
0.75
0.77
2.41
3.23
4.73
5.74

" - a v g )
,' "* •

1.51
2. 72
7.22
2/31
2.01
3.37
3.42
3.53
1.13
1.14
2.33
2.54
2.24
3.39
5.83
3.14
2/31
2.39
2.32
2.72
2.47
2.79
2.71
2.14
2.54
2.32
3.01
2.33
2.06

SI3V
> t s f )

0.03
0.08
0.12
0.13
3.22
3.29
0.33
0.38
0.44
0.49
0.54
0.57
3.60
0.62
0.53
0.67
0.70
0.73
0.73
0.73
0.30
0.83
0.83
3.38
0.10
0.93
0.16
0.18
1.01

. :0.- 2;JAV..-R Ypr

sandy s i l t to c l a y e y r.lt
s i l t y l a / to c l a y

c l a y
"lavev si t t: si tv " l a v
c l a y e y si t to si ty :lay
clayey si t to si ty c lay
cia/ey si t to si ty c l a y
•"iavey si t to s i l t v >" av

sand to s i l ty sand
sand to si l ty sand

sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey sil t
clayey silt to silty c lay

clay
clayey silt to silty clay
clayey silt to s i l ty clay
clayey silt to si i ty clay
clayey silt to s i l ty clay
clayey silt to s i l ty clay
c l a y e y s i l t to s i i ty clay
clayey silt to s i l ty c l ay
clayey s i l t to s i l ty clay
clayey si l t to s i i t y c lay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
si i ty sand to sandy silt

sand to s i l t y sar.j

Eq - Dr

U N D F N D
U N D F N D
'NL"V"

U N D F N O
U N D F N O
UNDFND
UNDFNC
UNDF'.'D
7C-3C
70-30
UNOFND
UNDFND
UNDFND
UNDFND
UNDFNO
UNOFNO
UNOFNO
U.NQFNO
UNDFND
UNDF'iO
UNDFND
UNDF'.'D
U N D F N O
UNOFND
U N D F N D
UNOFND
iJNDFND
33-10

'10

.eg.

'>.;".:-
UND r

U N D F
U N D F

U N D F
.NDF
'!»"

42-4
40-»
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNOFD
UNOFD
UNDFD
UNOFD
U.'JSFD
U N C ' D
U N D F D
•UNDFD
jNcn
UNDFD
UND^D'
UNOFD
-3-42
44-46

;?*

;

3
"3

•'
• -

13
• -
;•

fc*

a
10
13
27
21
13
12
. .
;

13
•3

;

.

.

i
1 *

41

:sc
>33

:;'

• _ r .

. 31
:i

• -?

V:3
2.33
" *?
' :*•

U N D E F I N E D
U N D E F I N E D

' **'»

* J ̂

- . -*

-.5;
* "*'-
2.14
* "• *

l.:3
1.52
'..i-
* •"

• r*

1 • -'2

2.34
* « •

"* *^

:.3I
U N D E F I N E D
U:;OE"NE:

ia.ids .Ji&iolkottSki et al. 1183) PHI - Durgunojlu and Rit:he'.l Su: Nk= 12
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MORTHS I Dl S AM I

- f t \r g

M

r

^

c

.7'

:S*M

'eet.'

r s-1

1.54

:.46
2.23
4.10
-.32

5 3.74

DC 'avg)
• t s f '

13. SS
30.36
13.73
77.30
'0.36
'5.32

245.32

Fs ( a v g '
' t s f )

O.C3
3.14
1.54
1.39
0.55
1.33
4.12

SMavg,

0.14
3.29
1.56
4 t W V

0.7'
* * lilrf

2.00

3 1 2V
( t s f )

0.03
0.08
0.13
0.13
0.23
0.23
0.33

r« ? 1 »^«. »!!•«"« -W£^;ul. 3t.-i«»i.uus , iri

silty sand to sandy silt
sand to siity sand

si l ty sand to sandy silt
silty sand to sandy silt

sand to ;:lty sand
silty sand to sandy silt

sand to siity sand

E; - Dr
(I)

70-80
30-90

>10
30-30
70-30
70-30

'.••30

- '*• r

cec.

>48
46-43

MS
-.-43
44-4o
42--4

-43 .:

• r 3

S :

• UNCEF
2 UNDEr

2 U.'-.DEF
5 . i.i:

" UNDEF
5 UNDEF

i

NEE
NED
NED
•cZ

NED
»i«

'' -

Dr - r l l sands (Jauol 'novski et al. 11833 PHI - Ourgunoglu and flitcheli 1373 3u: Nk» 12

**" Note: ror inter:r»tat icn jurooses the PLOTTED CPT "RGFILE snould tie used *ith the "ABULAT-3 OUTPUT 'ro» :?*IN*?,i (v 3."2:



I TARTY

:e:3rl"

25
7 ̂

."5

. 30
-.c

.50

.75

.30
'2.23
2.30 '
2.73
3.50
".25
3.50
3.75
A. 00
4.25
i.30
4.73
5.30
C *-C
«i i tow

5.50

•'set)

0.32
. . 17

2. -5
2.2S
4. 1C

4.12
5.74
5.55
7.23
3.20
1.02
1.34
10. -b
11.48

12.20
13.12
13.14
14.76
15.58
16.40
17.22
13.04

:c a.;:
:tsfj

3.54
13.33
42.03
32.12
45.32
141.38
322.23
142.08
36.14
75.40
18.58
123.32
14.74
74.14
76.50
47.23
52.70
30.03
271.30
368.14
251.34
146.24

"t

;

0
1
1

0
1
5
i
t

.

0

to

1

1
*»

m
y

4
4

4

a.;.'

.00

.59

.10

. vjl

.32

.58

.89

.36

.10
,30
.14
.22
.24
.41
.33
.90
.66
.63
.47
.65
.38
.73

?f avg)
(I:

3.11
? '. '\

2.51
3.34
1.71
1.06
1.77
0.75
.18
.49
.18
.40
.42
.32

3.11
3.80
3.14
3.23
1.28
1.25
1.14
1.12

31 SV
.tsf)

0.02
0.03
3.13
3. 13
0.23
0.23
0.32
0.39
0.44
0.48
3.50
0.53
0.56
3.53
0.61
0.63
0.66
0.53
0.71
0.74
0.75
0.71

. w. s«v:a -'-

sensitive fine grained
clayey s;It ts siity clay
sandy silt :: :li/3y siit
clayey siit :•; sil:/ clay
siity sand to sandy silt

sand to silty sand
sand to siity sand

sand
sandy silt to clayey siit
sandy silt to clayey silt
sandy silt to clayey silt
siity sard to sa::y silt
sandy sii: to clayey silt
sandy silt to clayey silt
sandy silt to clayey -iit
clayey silt to siity clay
sandy silt to clayey silt
sandy silt to clayey silt

sand
sand

sand to siity sand
aand to siity sand

r- . ".

LNZFND
UNDFND
UNDFND
UNDF'iD
60 -'3
;10
! 10
;io

UNDFND
UNDFNO
UNOFND
30-10
UNOFNO
UNDFNO
j'NDFND
UNDFND
UNOFND
UNOFNDv;o

:io
:io
'10

' a •....

..NDFD
u'NDFD
, • - „

.NDFD
•12---
-0--3

43
44-46
UNOFD
UNOFD
UNDFD
42-44
USOFO
UNDFD
UNOF:
UNDFD
UNOFD
UNOFD
44-45
46-49
.a---;
44- :j

::-

2

3
> 0

IB
• c

35
>50
"7

'.4

21
23
43
25
21
21
23
2C
31
TA
JV

50
50
c •

'3'

.21
. . c«
i. -:
- -c

UNDEFINED
.''.DEFINE:
UMEFINi:
U.NDEFI.'.'iO

u • •«"?

5.32
'- * ""

UNDEFINED
'.34
5.13
5.22
3/37
*. «.
5.33

UNDEFINED
UN EFINE:
"v rr "V.TT*

.•; »::,-E3

sands i - ' aa io ikowsk i et al. 1133) PHI - Durgunoglu and .litcheil 1173 3u: Nk= 12

\.::s: rir i.-.tsrp.-etation purposes the PLOTTED CPT PROFILE should be used aith the TA3ULATED OUTPUT froa 3'*IN*?1



i r> SAN i -TAF?Y

—

*e:eri;'

A 1C

:.50
3.73
1/30

- ' •*•£

1.50
• 1 . 75
2/30
.25
.50
.75
.30
.25
.30
.73
4.00
4.25
4.53
4.75
5.00
C •>€•

-

1

•. :eet.'

0.32
1.54
2.-o
2.23
-.1C
4.12
5.74
5.56
'.33
9.20
1.02
1.34
10.66
11.49
12.20
13.12
13.14
14.75
15.58
15.40
17.22

r
:; '-41:-. •

.'tsfi

14.56
11.32
3.72
3.12

10.16
7.32
6.20
25.22
42.02
46.34
42.12
25.10
33.22
33.46
41.60
52.73
44.30
53.33
61.60
123.50
233.12

;;=_•_

5̂

0.
3.
\
3.
0.
,\

0.
3.
c.
4
1*

! t

i «

1.
l.
t.
l.
1.
I.
t̂o *

y •

5.

*:-o2

;?'
04
09
t A

21
33
24
26
20
23
20
44
33
08
15
46
74
40
31
23
*T

73

; - rr

Rf (a

0.
0.
I.
«<

3.
3.
4.
0.
0.
2.
2.
?

to*

2i
4*
3,
3.
2.
3.
2.
i

- .- -

vg)

21
79
40
35
35
04
11
79
57
55
36
30
82
91
14
20
12
33
23
11
04

3I3V
rtsf)

0.03
0.09
0.13
0.13
0.23
3.27
0.30
0.33
0.35
0.38
0.4C
3.43
0.45
0.48
0.31
0.53
0.56
0.33
0.61
0.53
0.56

^-ce- .=.!;•.

- ":- -AVI:UR -cr

sandy s;it to clayey silt
sandy silt to clayey silt
clayey iilt to silty clay
clayey silt to sil:y clay

silty clay to clay
silty clay to clay

clay
siity sand to sandy siit
silty sand tj sandy silt
sandy silt to clayey silt
clayey silt to siity clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to ciaye/ silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey siit
sandy silt to clayey silt
sandy siit to clayey silt

sand to silty sand

-=

/..

UNOFND
UNDFND
UNOFXD
UNDFND
UNOFND
UNDFN:
L'NDFNC
40-50
30-50
UNDFNO
UNDFND
UNOFNO
UNDFNI!
UNDFND
UNDFNC
UNOFNC
UNOFNO
'JNDFND
UNDFND
UNDFND

'"30

- • -

:eg.

UND.FD
UNDFD
UNDFD
UNDrD
UNDFD
UNDFD
-NDFD
2E-23
23-40
UNDFD
UNDFD
UN'uFj
UNCFD
UNDFD

. UNDFD
UNDFD
UNDFD
UNDFD .
UNDFD
'JNDFD
45-43

--

N tsf

3 1.2'

5 .3
^ "* •

- ."-
^ 1

5 .5.
c
3 UNDEFIvp-.

13 UNDEF I !
13 2...
21 2. "
1 ̂  ?
13 3. .
13 2. 2
11 4.
2* -.
•7 r :

^n ^ ^

27 5. '
50 1C.7.

\ffk vvr.rfuri

Dr - V.I .aais '.Jaaiolkowski st al. 1185) Durgunoglu ar.i

»*** vote: F0r interpret it: on ;ur?oses the 'LOTTED CP
r PROFILE should be used with the TA3ULATED OUTPUT fro« C?*i:r 2.02)



t-S

_5 pc

Ii'.

i

•-'

~i 't

' .50
1 • W

*,'''

.25

.50

.73

.00

.25

.30

.73

.39

.25

.30

.75
1.00
.25

•'set

v l •» to

:.;-
.. -c
T ^?

4.10

4.32
5.74
5.56 -
7.33
3.20
1.02
3.34
0/56
1.49
2.30

13.12
12.34

2: avg;

i t i A

22.24
3.32
3.;5

- * « -C

55.35
77.4a
31.40
35.20
31.79
43.74
44.64
54. -2
56.22
57.34 .
51.12

172.18

rs ' a v g )
t s f )

0.01
0.26
0.2'3
3.12
•'.• . v ;
0.24
1.53
3.73
1.14
1.12
1.53
1.29
1.57
1.33
1.38
1.38
1.20

Rf uvgj

0.74
1.S3
« * W 4

1.24
V . »*

0.59
1.38
2.48
2.14

2.32
3.30
2.37
3.04
3.26
3.26
2.70
0.73

SI3V
' t 3 f )

0.02
0.39
0.13
3.13
3.23
3.26
0.29
0.32
0.34
0.37
0.31
0.42
0.44
0.47
0.41
0.52
0.53

. S O I L SEHAVI2UR r"?E

sanay s i l t to c layey s i l t
sandy sil t t: c layey s i l t

c l ay
c layey si l t to s i i ty c lay
s i i t y sand to sandy silt

sand to s i i ty sand
s i l t y sand to sandy silt
sandy silt to clayey siit
clayey silt to s i l ty c lay
sandy silt to clayey silt
clayey siit to s i l ty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy si.lt to clayey silt
sandy silt to clayey silt

sand

%?

U N D F N D
U N O F N D
•JNOFND
U N D F N D
50-eO
50-'0
70-90
UNOFNO
UNDFNO
•UNOFNO
UNOFNO
UNOFND
uNDFND
UNDFNO
•J.NOFND
UNDFNO

310

ieg.

U N D F D
UNDFD
U N D F "
•UNDFD
-v-42
42-44
•12-44 -
'JNDFD
UNDFD
UNDFD
UNDFD
UNSF-
UNOFD
UNDFD
UNDFO
U.1DFO
44-46

V

c

3
5

5
' *

^

^12
' ?

5
.

7

1
i.

2
22
20
22

t s f

'..::
.. :4

•7*

.31
U N D E F I N E D
U N D E F I N E D
U N D E F I N E D

2.53
2.38
* >^

I . - O
*? C"*

4.52
7. ;te

4.73

4.11
UNDEFINED

sands 'Jaaulkouski et al. 1133) PHI - Durgunoglu and Mitchell 1973 u:

Note: ':• i-t3r:rs:it;an purposes the 'LOTTED CPT PROFILE should ie usid mtk the TABliLATED :'JTP'JT fr:i CPTINT?. »**



MORrTHS I DE SAM I TAF5Y

:a - c ; : l-:3 PC :

DEP'K Sc avg) FS -iyg) ?f ;avgj 3I3V SCIL 3EHAVICUR 7V?E
:e::'s) -set (tsM :tsf) t) ;tsf)

0.23 0.-2
. 5? 1.5-
'.'5 2.46
1.31 3.23

*• r * * r

25.30
'3.50
17' .34
245. '0
3C5.34

0.17
0.32
2.33
3.34
0.12

0.48
0.46
1.31
0.3*
0.30

0.32
3.08
0.13
3.17
'3.20

silty sand to sandy silt
sand to silty sand
sand to 5i '.ty sand

gravelly ;and to sand
j.'avelly -i.-.c to .and

;io
10
•10
30
! 30

-?
»•:
43
**-

43

12 ."-'DEF
1' .NDEF
i? ""rr
** '*!"?r

-: JNDEF

NED
NED
NED
*'-T"

»!(• ̂

Dr - All sar.ds (Jacioi'nowki et ai. 1133) PHI - Durgunoglu and Mitchell 1173 3u: Nk= 12
X«ii>

»«*» Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTIN"! ••/ .-.32' «**



MONTHS I DE SAIMITARY I l_L_

^eri^-fHt-

0.25 0.3:
3.50 1.54
.'5 2.4£
.33 3.23
.25 4.10
.53 4.32

3.74
.3 6.56
.2 7.38
.3 3.20
.7 1.02
.3 1.34
.2 10.55
.5 1 1 . -3
-C ' ̂  ^ft..j I..J-0

.30 13.12
.̂23 13.14

-.50 14.75
4.73 13.58

!: '1,3.- F, ravg, 9» ivg/ vr;1

•tsf) 'ts': ;r.) :tsf)

27.55
31/32
262.32
226.74
429.44
233. 34
23.30
33.25
22.10
41.14
50.16
56.52
53.15
55.25
50.42
58.36
60.36
339.58
330.18

0.23 r .£'. 0.03
3.41 3.46 3.C8
1.44 C
1.33
3.12
2.33 ;
0.71
0.75
0.19
0.13
.31
* ft

.31

.13

.55 0.13

.47 0.17

.11 0.20

.14 0.22

.06 0.23

.23 3.27

.11 0.30

.21 0.33

.51 0.23

.50 3.38

.14 0.40

.32 0.43
.57 2.77 ' 0.43
1.67 2.33 0.48
1.39 :
LSI •:
2.18 f

'.31 0.31
1.47 0.33
1.78 0.56

"OIL BEHAV12L'? *V?E

silty sar.i tc .a?-:/ r.lt
sand to siity sand

sand
gravelly sand to sand
cravelly sand to sand

sand
sandy siit tc clayey silt
sandy silt to clayey silt
sandy silt tc clayey siit
sandy silt to clayey silt
sandy silt to clayey silt
sandy siit to clayey silt
sandy silt to clayey silt
sandy siit to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt

gravelly sand to sand
gravelly sand to sand

r.2 - :.-

•5:1

-90
•V.

10
MO
>10

UNDFNO
UNDFND
UNDFNC
UNDFND
UNDFND
'UNDFND
UNOFNO
UNDFND
UNDFND
UNDFNO
UNOFNO
>90
>10

tr I, • " " ~ *

-3 '.
43 2
'43 5
-8 4
43 5
48 >5

JNDFD I
UNDFD

u1; FF-.NE:
uv- FINED
-N FINED
UN r;;,ED
UN FINED
UNO FINED

3.15
2. '4

UNDFD 2.73
UNDFD 6 3. -5
UNDFC : -.12
•UNDF: : -1.55

i
UNDFD . 5 3.22
UNDFD 23 -.37
UNDFD 23 4.33
UNOFO 23 4.26
46-48 :53 UNDEFINED

>43 '50 UNDEFINED

Dr - A l l sands ' Jae ic lkowski «t al. 1193) PHI - Durgunogiu and M i t c h e l l 1173

***» 'iota: For i r t e r ; re ta t ion purposes the PLOTTED CPT PROFILE should be used with the TABULATED 3UTPUT f ro i C?TINT?1



JvJORTTWS I SAM I

" l" -«

--

J e t j i ' S J

3.25
3.50

Tff
t i <.'

.00

.25

.50

.'3

. 30
-c

.50

.75

.00
• 23
.53
.75

-.30
4.25
4.50
4.75
V30
c -.e

5.53
e ff-'. • J

z. 30
;.25
H ~ ,'"•

5.75
7.00
7.25

' j r

set)

0.32
1.64
2. -5
2.23
4.13
4.32
V 7 »

5.35
'.23
3.20
3.02
'3.34
0.6S
1.43
2.20
3.12
3.14
4.75
c co-.JO

5.40
7.22
3.34
3.36
3.51
•* f •
t •>•>

2.15
2.37
3.71

-

'-. '.-it .~

1: 'avg.i

101.46
224.24
141.36
132.32
210.14
223.16
234.30
133.30
171.74
191.*2
131.30
139.-12
206.72
251.33
223. 22
52.36
33.56
52.24
31.26
-5.14
46.33
55.73
£5.58

149.63
22"3. 74
175.56
221.50
233.84
413.08

'• O '""

33-1

r: (

0
t̂
,
0
;

i
1
•

0
0
;1

0
f

0
0
4

i

1
*
to

.

I

1

to

1

2
4
5
5
6

. -. —

003

avg)

.67

.71
I * to

.31

.03

.36

.53

.23

.14

.53

.33

.38

.45

.52

.32

.44

.4!

.54

.22

.50

.03

.47
• 4 to

.76

.32

.18

.63

.43

.56

• -.cr

R f ' a v g j

0.66
3.73
3. '5
0.42
3.50
0.37
0.53
1.22
0.52
0.34
0.20
0.20
0.22
3.25
0.41
2.77
2.54
2.47
2.54
3.41
2.24
2.63
3.22
1.18
1.50
2.37
2.56
2.28
1.57

SISV"

0.03
0.38
0.13
0.18
0.23
0.28
0.23'
3.37
0.33
0.42
0.44
0.47
0.41
0.32
0.53
0.37
0.50
0.62
0.65
0.67
0.70
3.73
C.73
0.78
C.30
0.83
0.35
3. 33
0.31

.1 1 j , -.v. ; . c r.
'••>*'•• z" -•*•-!

. S C I L H W i a a T T *

sand tc s i l t y sand
-and
sand
sand
sand
sand
sand

sand to s i i ty sand
sand
sand
sand
sand

g r a v e l l y sand to sand
grave l ly sand to sand

sand
sandy silt to clayey silt
sandy silt to clayey siit
sandy si l t to clayey silt
s i l ty sand to sandy silt
clayey silt to s i i ty c l ay
sandy si l t to clayey silt
sandy si l t to c l ayey s i l t
sandy sil t to c l a y e y silt

sand to s i i t y sand
sand to s i l t y sand

s i l ty sand to sandy silt
s i l t y sand to sandy s i l t
silty sand to sandy silt

sand

"2 "*

•= ' ,"'.f •:

Eq - Dr
i m •>

MO
MO
MO-
MO
MO
.MO
310
390
MO
.'30
MO
MO
310
MO
MO

UNDFNO
UNDFSD
UNOFNO
'0-30
UNDFNO
UNOFNO
UNDFND
USDFM
30-90

MO
30-10

MO
330
MO

~* :'

•=':" ~ '

'HI
ieg.

'-2
43

>48
'48
34S
343
343.

46-48
46-48
46-48
46-48
44-46
44-46
46-48
44-46
UNDFD
UNDFD
UNDFD
40-42
UNDFD
UNDFO
U N D F D
UNDFD
40-42
42-44
42-44
42-44

42-44
46-43

<T

•

3?*

N

24
45
2 '3
-7
40
44
4?
44

. 3*
27
35
36
33
40
43
20
21
24
21
22
13
..

23
36

33C
'50
'30
350
350

•"

t s f

U N D E F I N E D
U N D E F I N E D
U N D E F I N E D
U N D E F I N E D
U N D E F I N E D
U N D E F I N E D
U N D E F I N "
U'iDEFINfrs-
UND"INE.
U N D E F I N E D
UNO*." . NcD
UNDEFINED
U N D E F I N E D
U N D E F I N E D
U N D E F I N E D

i "-
4.3;
5.11

U N D E F I N E D
2.32
T 2 •

4.5:
5.27

UNDEF I!'
UNDEFIN?"'''
U N D E F I N E D
UNDEFINED
UNDEFINED
U N D E F I N E D

jr sands ' iJaiiolkowski et al. 1183) PHI - Durgunoglu and Hi tchel i 1175 Su: Nk= 12

Note: F:r interpretation purposes the PLOTTED 2PT PROFILE should be used «th the TABULATES 3L!T?'JT froe CPTINT



S I D!

-ifc

DE?"
'eeters)

3.25
3.50

.2,5

.30
1C

.50

. . y

.50
2.75

"eet>

0.22

2.45
2.23
4. 13

5.74
5.56

3.20
1.02

10.56
11.43

12.30

2c avg) F3 (avg :f .'avg) 3I3V . 301. 3EHAVI2UP ""E r, . 3, :•-:; »- ;u
'ts') (tsf; . (It (tsf) ",/ is?. N tsf

206.22 1.22 ?.59 0.03 sand 30 .43 -.' UNDEF NED
'.44.02 1.35 1.38 3.33 sand to silty sand MO '43 :- UNDEF NED
113.32 1/34 1.53 3 . 2 sand to silty sard ,30 . -c 23 UNDEF NED
35.15 1.10 1.21 3. 3 sand to silty sand 30-30 -S--3 23 .".:" NED
41.20 1.16 2.32 C. 3 sandy silt to clayey silt UNOFND UNDFD 15 .<!
75.32 2.02 2.53 0.23 sandy silt to clayey silt UNDFND UNDFD 23 .22
41.12 1.13 2.69 0.33 sandy silt to clayey silt UNOFNO UNCFD 15 .-5
20.29 3.51 2.51 0.38 clayey silt to silty clay UNDFNO U.S'CFD 13 .5:
12.73 0.13 1.03 0.43 sandy silt to clayey silt UNOFND UNDFD 5 .32
13.36 0.04 0.39 0.45 sandy silt to clayey silt 'JNDFND USDFD - .32
15.30 0.01 0.31 0.48 sandy silt to clayey siit UNOFND UNDFD 5 .23
15. 42 0.11 0.71 0.51 sandy siit to clayey silt UNDFNO UNDFD 5 .23
41.12 0.35 2.34 0.54 sandy silt to clayey silt UNDFND UNOFD 15 .44
33.34 1.74 2.08 0.55 silty sand to sandy silt 50-73 40-42 27 UNDEF NED
423.24. 4.33 1.14 0.53 sand MO 348 >50 UNDEF NE2

Dr - All sands (Jaaiolkouski et al. 1135) PHI - Ourgunoglu and Mitchell 1375 Nk*

interpretation purposes the PL2TTI3 CPT PROFILE should ie used «th the TABULATE:- OUTPUT fr:§ 3.02? »*•



NORTHS I 12)1 SAM I TARTY

IStf:

•

-;.•

>.25
.53
."5
• •
• c

. C. -1

7C

. 30
•c

* to W

.33

. . J

• JV

'C
• toJ

••ee«

ft

_ .

*

4.
4.

5.
5.

. 7

3.
:.
3.
10. S

»

4
•
2
0
ft •

4
£
3
0
to

4
6

(tsf)

.42.15

.17.10
40. i4
4*. 34
42.25
37.10
3S.12
74.52
10.10
35.32
35.54
22.56
20.58

•' s a
fts

0.

. «
*
v *

1 .
t

^

t̂o«

3.
; .

0.
0.
i.
•1ll

vg3
< ^

37
41
30
33
05
15
15
*\n
to*

31
16
13
25
IS

S' 'avg..
•I)

0.25
1.20
*< * '
to * to**

2.29
2.48
2.48
3.31
1.35
•3.45
0.37
0.38
0.24
0.35

3I3V
!tsf)

0.02
0.08
0.13
0.1S
0.23
0.23
0.33
0.23
0.44
0.47
0.41
3.32
0.55

5GI_ 3EHAVI2U" *vrE £q - ]r

sand 30
sand to silty sand ?0

sandy silt to clayey si t UNDFN
sandy 3ii: t: clayey si t UNDFN
-indy silt to clayey 5. t UNDFN
siity sane to sandy si I 30-30
sansy silt to clayey si t UNDFN

nnd to siity sane. MO
gravelly sand t; sand MO
gravelly sana to sand .10
gravelly sand to sand 310
jrjvsil/ sar.i to sane MO
gravelly sand to sand MO

Iui • 5r* :•.
i;r _ 1̂  »;

- ; • • . >-i*
43 23 ."•""

N:-FD 15
\ * r * ' c

NDFD 15
4-45 '.: .\2£r

NDFD 34
6-43 42 j'.'DE.F
,45 4c u.'iDEF

tfi-48 4: ',>JEEr
»5-43 41 ,'NCEF
345 '30 -ND"
3-43 350 UNDEF

.1 .
N D
. -
"

.51
>< — -

>i"
V

'<ĉ

NED
.11.
NED

Dr - A l l sands ( Janc ikovsk i et al. 1185) PHI - Ourgunoglu and M i t c h e l l 3u: Nk= 12

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used -ith the TABULATED 2UTPUT froi CPTI.NTRl



IMORTMS I DE SAM I TARV L-AIMDR" I

Contractor :TERRA TECH.
Location :CPT-125A
Job No. :9€-10O8
Tot. Unit Wt. <avcj> : 125

Test Date :4-09-88
Elevation :882.0 MSL
Water table Cmeters) ;

pcf

DEPTH
(eeters)

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.05
2.30
2.55
2.80
3.05

(feet)

0.82
1.64
2.46
3.28
4.10
4.92
5.74
6.73
7.55
8.37
9.19
10.01

Be (avg)
(tsf)

106.10
324.50
113.26
59.30
49.34
70.76
29.80
64.94
154.S4
299.98
228.58
347.48

Fs (avg)
(tsf)

0.10
1.67
1.35
0.%
0.93
0.77
1.06
1.17
2.S2
5.39
5.93
3.37

Rf (avg)
(Z)

0.09
0.51
1.19
1.62
1.93
1.09
3.57
1.81
1.88
1.80
2.60
0.97

SISV
(tsf)

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.39
0.43
0.47
0.50
0.53

SOIL BEHAVIOUR TYPE

sand
gravelly sand to sand
sand to silty sand

silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
clayey silt to silty clay
silty sand to sandy silt

sand to silty sand
sand to silty sand

silty sand to sandy silt
sand

Eq - Or
(I)

>90
>90
>90

70-80
60-70
70-80
UNOFND
60-70
>90
>90
>90
>90

PHI
deg.

>48
>48
>48

46-48
44-46
44-46
UNDFD
42-44
46-48
>48

46-48
>48

SPT
N

20
>50
27
19
16
17
14
21
37
>50
>50
>50

Su
tsf

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

2.45
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

Dr - All sands (Jaeiolkotuki it al. 1985) PHI - Robertson and Caipanella 1983 Su: Nk» 12

§*** Note: For interpretation purposes the PLOTTED CPT PROFILE should bt used with the TABULATED OUTPUT froi CPTINTR1 (v 3.02) m*



NORTHS i IDE: SANITARY L_AMDF~ i

-"£*

t

(

:

~~. ~

- ""

sr r

^ ^e

* 5**'

.?;
, 30
.25
.50
> - J

. J O
•*C

.50

.75

. .'0
^ ff

•"
.75

• . 30
..25
f.30
1.75
;.oo
1.25

f t W

3.30
,.25

': .- j . .
— - . A ,

-" -

"eef

0 . 32
1.34
2 . 4 s
3.22
t . i;
4 .?2
5.74
5.35
7.33
3.20
1.0-2
1.34

10.66
11.43
12.30
13.12
13.14
14. 76
15.53
16.40
17.22
13.04
1 3 . 35
11.53
2v . 2 1

:

"

j ' '.• •

3c ' avg ;
k z * x

53.36
107.56
-3.34
25.62
41.50
? ") * *j

17.24
..4. .j,*
20.14
57.50
r,; c^

00.55

01.20
55.23
:'3.30
25.34
30.30
11.54
10.63

183.38
46.38
15.34
22. s4
07. 12
.. .• . .- w

.' . — . 1 ' f-•— • . J. *~ w

';"'•"•'; :
Fs a»g ' 9

. t s f )

0.71
1.36
1.30
0.32
1.23
0.11
0.21
3.21
3.31
0.10
1.87

.3.71
3.70
2.53
2.23
2.00
3.73
2.34
2.26
4.71
3.20
3.42
7.25
7.38
;.21

" •

211 j'.- "

' : : -V 3 '

1.14
i 1 27
3.11
2.59
2.37
2.56
2.24
3.36
1.5C
0. 5
• • *

1. 5
1. 4 '
1 . 3
0. 7
0.35
2.33
3.10
2.49
2.52
2.18
2.13
3.23
3.42
4 .00

3 1 -3V
( t i f )

0.03
3.38
0.12
0. B
0. 2
0. 3
0. 2
0. 7
0.39
3.42
0.44
0.47
0.41
•3.32
0.55
0.37
0.60
0.62
0.63
0.67
0.70
0.73
0.75
0.78
0.30

-^'"^'^n _

' 3°IL 3EHAVI- *V?E

sand to r. !ty sard
sand to s i l ty sand

clayey si l t to s ;I ty c l a y
sandy s i i t to c layey silt
sandy s i l t to clayey siit
clayey s i l t to s i i t y clay
c layey s i i t to s i l ty c l ay
s i i ty sand to sandy siit
sandy silt to clayey s i l t

sand to s i i ty sand
sand to s i l t y sand
sand to s i i ty sand
sand to s i i t y sand

sand
grave l ly sand to sand

sand
silty sand to sandy silt
sandy silt to clayey silt
silty sand to sandy silt
sil ty sand to sandy siit
s i i t y sand to sandy silt
sandy silt to clayey silt

sand to c l ayey sand (»
sand to clayey sand (*)
sand to clayey sand (V

' =---
~

~ i n e t

F-; - Dr

MO
310

UNOFND
'.'NDFND
UNDFND
•JS3FND
UNDFNO
40-53
L'NDFNO
60-70

MO
MO
MO
.30
310
310

80-30
UNDFNO
70-80

;30
33 -1C
UNOFND
JNDFND
JNOFNO
•JNDFND

— - .,

£
43

'49

:JN:F:
'JN2-r:
•JMOFD
'.'!»"""
UNDF;
24-25
UN2F.'
40-42
44-45
46-43
44-45
45-43

>48
44-46
42-44
UNCFD
40-42
-»-•*—
4'2-4»
UNDFD
•JSSFI
L'NDF3
JKBrS

r~ -

" ~ —

;r* :.

N : =

.'(.•;•
JNZEF

.

'

1 ̂  ' ™ 17

1 ' *« r .*
37 u.'ij '
43 -JND F
48 JNt .-
51 :::: r
50 j'nu r

45 UNE .-
42 -JNDEF
35
23 u'NuEF
T "' ' *.! T T

4' JN EF
45

'-•50 '.N "
350 -JN "
•53 :N "

c.

StJ

-
2

.-
T

.W^
,

*'£
*T

"m

*j'C

.It.'

,1CJ

NED
.55
NEE
*TW

**E«
.54
M TW.

^

3r - All sands '.'aeiiliowski et al. 1135) 'HI - Ourgunoglu and Hitcheli 1175 3u: Nk» 12

(*) overconsolidated or ceaented
• «

*t*t Note: For interpretation purposes the PLOTTED CPT 'ROFILi shouli ae used with the 'ABULATED OUTPUT froe Cr'INTSl



INJORTHS i OE SAMI
. c ~- '

^ ^

3E?*H
:etsr -.

* -c

3.50
3. '3
1.30
1.23
1.50
1.73
2.00
2.25
2.30
2.73
3.00
2.23
3.53
3.75
4.30
4.23
4.30
4.73
3.30

: -f AC

." . •- .
1 .' n .

' ;et-

'3.32
1.54
2.46
2.23
4. 1C
4.32
5.74
S.5E
7.38
9.20
1.02
1.34
0.56
1.43
2.20
J* it

2.14
4.75
3.58
6.40

t o - :

*

. t .-.': 7

£c (avg)
• - - « i

• 5 '

14-3.73
140.09
150.23
36.74

103.73
53.10

173.52
141.52
273.66
413.06
403.20
271.00
420.14
495.28
113.25
77.28

145.32
334.34
528.45
502.32

^f;!;;..!3

as- :•:•<: s
• - . 3 - v g 3 - i

Fs 'a.;1

' t s f )

0.47
1.52
2.33
1.57
1.71
1.23
3.00
2.28
1.70
2.36
3.15
2.39
2.05
2.83
3.50
1.34
2.64
5.02
5.13
9.21

. - rr ^ _

Sf !avg)
'',)

3 . 32
1.15
1.70
1.31
1.52
1.15
1. 73
1. 61
0.62
0.56
0.18
1.47
0.41
3.57
1.77
2.32
1.31
1.30
1.12
1.63

3-5V
t ; f '

0 . 03
0.03
'3.13
0.18
0.23
0.26
0.29
0.32
0.34
0.37
0.31
0.42
0.44
0.47
0.41
0.52
0.55
0.57
0.60
0.62

:,'- — ' - / a '_ . • - . - • ,

• G I L SEHAVIHu'F *Y?E

sand
sand to s i l t y sand
sand to 5:1 ty sand

s i i t y sand to sandy silt
s i l ty sane to san-y s i l t
silty sand to sandy silt

sand to s i i t y sand
sand to s i i ty sand

sand
gravelly sand to sand

sand
sand to si l ty sand

gravel!/ sand to sand
grave l ly sand to sand

sane to s i l ty sani
sandy silt to clayey silt

sand to s i l ty sand
sand to silty sand

sand
sand

: •. ; f \e '.

•q - Dr
•!)

3-3
MO
-30

30-10
3C-10
70-30

310
MO
MO
MO
MO
MO
MC
MO

30
'JNOFND
30-10

310
310
390

— . -~

•S-"

,„.

dec.

'43
4?

'43

45--3
-5-43
42--4
46-43
46-43

348
345
'43

46-48
•48
•43

44-45
UNOFD
42-44
46-43

343
4.3

X

:s-

S

21
"4

3;
.;

34

""A
to W

42

34
'50
'•30
• if

'.50
-30
330

47
30
33

• r*

:30
'30

-

•u
ts '

-."rr-'.rr

J N D E F I N E 3
.SIEFISE:
u'NSEFINE"

' * ' * r r * »'•»

J'i3ErINE3
j'.';c*i,Vc2
u'NOEFI.i 'Ej
J N D E F I N E 3
'JNCEFINE2
' . 'NO-FINES
'JNDEFINE3
'JNDEFINE5
•JNDEFINE:
'JN*-F^i?3

i.27
UNDEFINED
JNCEFINE3
'JS2EFISED
JMEFINsS

Dr - A l l unds :;atioikowslci et al. 1183) PHI - Durgunoglu and Mitchel l 1173 3u: Nk= 12

m* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi 3!*INT-1



NORTHS I DE SAIM 1 TARY L_AMDf=~ I

• / ; - . - : "?RA TECH. -,^ .'- " - - ^ . --L-

- - -.

~-

3I"H
ie:.r..-

3.25
3.50
C.73
l.:30
1.25
1.50
1.73

Nc. .
. '_." .,

'?et i

0.32
1.54
2.46
3.22
4.13
4.12
5.74

•

; '--'; r

2c 'av;.-
• t s f ;

222. £3
173.38
35.00

158.32
53.12

233.58
•503.44

5s-: 00=
a /g! :

FS ( a v g j
' t s f )

0.44
1.48
2.23
2.33
2.37
2.07
5.31

• - cr ..•. —u p --

R f ( avg)
•::.')

0.20
0.85
2.53
1.47

3.52
0.87
1.08

SI3V
; t s f )

0.02
0.08
0.13
0.18
0.21
0.23
0.26

^er '^ lbl

S-3IL 3EHAVIO TYPE

j r a v e l i y sand to ;ar.i
sand

sandy silt to c layey silt
sand t: si l ty sand

clayey silt to s-.ity clay
sand
sand

s -:.^e;;

Eq - 3r
(13

MC
)90

UNOFND
>90

UNDFND
90

MC

2V ^ '

M' i «•

deg.

' 4;

•46
UNDF3

>43
UNDFS

348
34;

• ^— *—

y
"

25
^-?
?•?

38
23
46

/ U t f

^

:u
t s f

: JNDEFINEE
JN;EFINEI

V37
' JNDiFINE!

4.3:

'JNDE'ISED
•J'lDEF"

Dr - All sards Cas-.ilkovski et al. 1983) PHI - Durgunoglu and Ilitchtll 1175 Su: Nk* 12

*»** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATE: 3UTPUT <roi CP'INTSl - v 2.323 «*•



MOfRTI-IS I Dl SAM I TAF=£Y l_Al"4I2>F~ I

_ !_

1 ,

...

2E?
:.s:«rs.'

3.25
'3.53
* -C

1 .33
1.25
:.33
1.75
2 . 3 C
2.25
2.50
2.75

(-• ',• .- ^ , -

'— -* '" *. ' "

- ' l ' .C ' .
" . '.r

*H
' 'est .

•3.32
1.54
2.46
'.23
4.13
-.32
5.74
w • *3

7.33
3.20
1.02

•tor :
p. ;

, '- ' • • • ': --

Z: ' a v g )
t s f )

120.48
37.30
54.74
25.34
t t • ,*
t 4 * . *

42.04
.2.44
50.26

277.13
482.06
331.10

"ERR*
I'RT-11.
33- 1 'I1-!

=. .- c .'

FS ( a v g 3
• ; t s ? j

0.71
1.32
0.53
0.71
3.38
0.37
0.66
0.10
2.51
3.69
5.00

TEC'-.
3A
p

: 1-5 p.: c

Rf (avg)
(I)

0.59
1.35
t.:<
2.53
2.14
2.02
1.05
1.50
0.69
0.76
1.51

SISV
( t s f )

0.03
0.08
0.12
0.18
0.21
3.23
0.26
0.28
0.31
0.34
0.36

-sat D .-.'.- -3
Zl a - at 1 ;.,-

.-Jat^r ; sb

SOIL 3EHAVIOUR TYPE

sand
sand to s i l ty sand

s i l t y sand to sandy s i l t
sandy silt to clayey silt
sandy siit to clayey si i t
sandy silt to clayey silt

sand to s i l ty sand
sil ty sand to sandy silt

gravelly sand to sand
gravelly sand to sand

sand

'.'• -'- ~
~~ "**

1 -..- • in -5':

Eq - Or
(Z)

"30
1"

7C-3C
•JHDFND
JNSFNO
UNDFND
70-30
70-3C

MO
MO
MO

'.': -•_'";
w t 22. , ~ ̂

— '" - ,

SHI ;?T
.9;. N

4* 2
48

46-43
.N2F3
•JNOFD
•JNDFD
42-44
42-44 '

3
-
0
c
5
c

q

3-3 ^50
348 >30
>48 350

£•

:J
t s f

•2MEr

JNDEF
•JSJEF

'JfiOEF
'JNDEF
•JSDSF
'.NDE.F

NE2
NED
NSS
.23
.4C
.55
1;EI
'l£2
^,*«

NED
:;.ND£F NEE

Dr - All sands (Jaiiolkovski et al. 1185) PHI - Ourgunoglu and .litehe 11 1175 Su: Nks 12

»*« Note: For in t e rp re ta t ion purposes the PLOTTED CPT PROFILE should bi used «th the TABULATE) OUTPUT f rw CPTINTR1 (v 2.023 ****



SAM I TAF5V !_AlsJDF-

Wai si- '; -al: I ~-

]E57H

3.50
•3.75

. 33
•VC

.30

.75

.30

.25

.50
^ T
4. / J

0.32
1.54
2.46
3.23
4.10

4.12
5 .74 '
5.3S
7.23
3.20
'3.C2
9.34

- f _ t \
t 5 i .'

1.56
50.54

233.50
273.10
•11.46
95.52
20.36
27.44
30.56

423.32
70.56
46.44

rs ' a v g

0.01
0.01
0.01
0.01
0.0!
0.01
0.04
3.06
0.26
0.57
0.12
0.25

'f - a v g )
/ ̂ \\ki

0.54
0.03
0.00
0.30
0.00
0.01
0.21
0.20
0.44
0.14
0.17
0.53

3I3V
- S - •

0.03
0.08
0.13
0.18
0.23
0.25
0.28
0.31
3.33
0.36
0.38
0.41

.:0!L 3

sensi t ive
sand to

g r a v e l l y
grave l ly
g rave l l y

s i l ty sand
si l ty sand

sand to
gravelly

sand to
sand to

EHAV::L? TY«

f i n e grained
s i i ty sand
sand to sand
sand to sand
sand to sand

sand
to sandy siit
to sandy silt
s i i ty sand
sand to sand
s i i ty sand
si l ty sand

'JN3FNI
SO-30

310

MC
10-90
40-30
40-30

390
70-30
SO-SO

,v. ;-.

C 9 C . '•

45-48 12 JNI
43 -f. JNI

\ ^ £ r A • » "

S3 '50 ;'•;

25-3S 7 - . - .
25-33 3 .N
42-44 1'; ,:,'

343 "50 'JN
40-42 1" JN
23-40 ' 11 u'N

irr
(EF

T!*

!£"

t

NE;
NED
NE;
NE2

No

NE

:.' - All sands (Jaeioi 'owski e: ai. 1985) PHI - Durjunoglj and Hitcrsll 197! J c j . N k * 12

*«* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT frot CPTINTS! (v 2.32) «'



" J.

"Er'i

' letersi

0.25
0.30
0.75

. 3 0

.25

.50

.75

.00

.25

.30

.75

MOR:

t f .ac v O1- •
i.J.- i c-n :

1 !r- i - ' ' *•

feet)

0.32
.54
.46
.23

4.10
4,12
5.74
5.56
7.38
3.20
1.32

'V '«f i

3c (:avg)
Usf

161.32
71.12
54.30
10.18
57.42

125.30
213. 4C
230.00
265. £3
342.16
404.66

T MS I DEI SAIMITARV L-AINJ

•' - •• t-t : . ' •"'c> - - f

Fs favg)
' t u f l

0.15
0.77
1.62
1.24
1.26
0.50
2.70
3.53
3.37
1.46
2.41

i 1 fj .

?f favg)
(7.3

0.59
3.17
2.16
1.25
2.02
0.48
0.12
1.38
1.27
0.43
0.60

3 1 -3V
( t s f !

0.03
0.08
0.12
0.13
0.23
0.23
0.23
0.31
0.33
0.36
0.38

3SIL 3EHAVI3LR "'"E

sand
sand to silty sand

sandy siit to clayey silt
sand t; siity sand

jiity sand tc sandy silt
sand
sand

sand to silty sand
sand

gravelly sand to sand
gravelly sand to sand

DFF- I

S i > i '— .

Fq - Dr
•1)

MO
10

UNOFNO
30-10
'0-10

MO
310
.10
MO
390
MO

l_l_

• , • •• ' •> '

=41
.eg.

343
4§

'."<'3FC
45-4;
44-46

46-48
'43
'43
;43
343
>48

'.--_

S?T

!'

21
1
»

A

.

f

;50
350
'50
'50
350

3u
k . i
• 3 1

-JNOcFtNEa
..'DEFINED

4.33
.•.NDErI.NE3
L'.NOEFINE!;
1S:EF:.NE3
,'NC"INEB
JNSEFINE:
J.NDEFINE3
UNDEFINED
UNDEFINED

Dr • All sands (Jaiiolkowski et al. 1185) PHI - Durgunoglu ar.d fiitchell 1173 Su: Nk* 12

*t*« Note: For interpretation purposes the PLOTTED CPT PROFILE should oe used »ith the TABULATED OUTPUT fra CPTINTSl !v 3.32)



NORTHSIDE SAN I TARY L.AIMDF" I

W
>et«'s5

0.23
3.50
0.75
1.35
• •••e

. . L.

'»et 3

0.32
.54
.46
.23

4.10

T

£

; *JL — ,

3c a v g )
' i . f '•
. , 3 . '

141.20
32.32
3.£2

1 5.34
4 5.55

:;.•• 3- A ; -

3-1003
avg:' :

FS - a v g }
• t s f 3

0.43
3.13
0.33
1.20
1.30

, -cr . .

Rf ' avg /
'7.'

0.30
1. 13
2.34
1.33
0. 47

-

3 1 6V
( t s f )

0.03
0.08
0.13
•3. IS
0.23

3CIL

sand
sandy si

sand
gravel

Test Date

W .-.';. a r t a i l

3EHAVI3UR T''?E

sand
to sil ty sand
It to clayey silt
to s i l ty sand
ly sand to sand

; -^:
Eq -' Dr

(13

MO
390

UNDFNO
>90
>90

' 'J ,*" ' ^

'HI
leg.

348
• 4 3

'JNDFD
'43
;48

3PT
N

21
20
14
^ .'

. J1.'

• -

Ha
t s f

C N D E F I N E D
U N D E F I N E D

t 'JC

'u :NDEFINc2
. N 2 F F I N E 2

Dr - Ail sands (Jaeiolkovski et al. 11853 PHI Durgunoglu and Mitchell 1175 Su: N k = 12

**** Vote: r:r i n t e r p r e t a t i o n purposes the PLOT'ED 2?T -POFILE should be used w i t h the TA3ULATED OUPUT f'.ji CPTINTr. tv 2.32? «*»



INJORTHS i

Da1:-2

W t . • .* . •„• a . 1 p>:

IF."'-' 2-c 'avji
:?:er3 ,'eet'i -,ts?)

3.25 -3.22 3.
3.50 1.54 1.
3.75 2.45
'. "• 2. 23
1.25 4.10 1 .
1.50 4.32 151.
1.73 5.74 224.
2.30 5.35 246.
2.25 7.38 365.
I.!0 3.20 233.
2.73 1.02 117.
2.00 3.34 412.
3.23 0.56 133.
2.50 1.43 240.
2.73 2.30 143.
4.00 2.12 103.
4.23 2.14 34.
4.50 4.76 161.
4.75 3.33 221.
5.00 ;.4C 306.

34
53
53
53
52
72
30
48
20
26
62
30
00
36
25
68
18
38
23
34

"s 'avg)
'tsf)

"i < f

0.21
0.12
3.51
1.04
3.36
5.22
4.16
2.71
4.36
5.72
3.2!
• 7*5
* i .' W

3.51
2.03
2.37
2.52
4.32
7.48
10.13

Rf 'avg/
(11

•:.
1.
-3.
0.
0.
2.
2.
1.
0.
2.
2.
3.
...
i.
2.
2.
2.
2.
3.
3.

36
33
11
11
19
22
32
20
74
06
SI
73
38
46
13
77
39
39
23
30

3I3V
'tsf)

0.03
0.08
0.13
0.13
0.21
0.23
0.26
0.28
0.31
0.34
0.36
0.29
0.41
0.44
0.46
0.49
0.32
0.54
0.57
0.59

SOIL 3EHAVi:'JR TVPE :„ . i,

silty c
clayey sii
sandy siit

sand to
sand to

silty sand
silty sand

gravelly
sand to

silty sand
gravelly

silty sand
sand to

silty sand
sandy silt
sandy silt
siity sand

lay tj clay
t to siity cla.
to clayey silt
siity sand
siity sand
to sandy silt
to sandy silt

sand
sand to sand
silty sand
to sandy silt
sand to sand
to sandy silt
silty sand
to sar.dy silt
to clayey silt
to clayey silt
to sandy silt

sand to clayey sand (»)
sand to ciayey sand (*)

'.'N2.FN:
.'N2FN3
jNDFNC
70-30
MO
MC
MO
390
MO
30
MO
MO
MO
390

30-1C
JNCFXD
!JNOFNO.
30-90 '
UNOFNO
•worn

•'•>,'
:eg.

:.«F:
.NDFD
'JS5"
44-45
4^-43
46-43
>48
343
348
348

46-43
•43

45-48
46-48
44-46
UNOFD
uNDFD
4i-i5

UNOFO
u'NIFU

N

I

z
e

15
25
43
330
•SO
;5fl
350
.53
:50
'30
350
46
40
32
;50
;so
• 53

ts'

.42

.35
1.04

JNDEFI.NE3
u'NDEFIXcO
.N2FFINE3
'UNDEFINED
•JNDEFINED
•JNOEFINED
uNCc'INED
'.N.-i"!Sc3
•-•NDEFINE3
•JN:"INED
j'NDEFINE3
uNIIFINED

3.57
S.:4

'.•NDEFINE3
UNDEFINED
:N:~:.tE3

2' - A i l ja.iiis ' . 'aiiolkowski et al. 1183) SHI - Durgunogiu and f l i tchel l 1373 3u: "k= 12

(») over consolidated or ceeented

»*** 'ic:?: F:r interpretation purposes the PLOTTED 2PT PROFILE should be used with the TABULATED OUTPUT froe. CPTI.r.'.l / 2.32.



NORTHS I Dl SANITARY !_ AN3DF- I I_L_

•- or

" -, '-

aetsr =

0.23
0.50
3.73
1 . 00
1.25
1.50
1.73
",00
.23
.30
.73
.30
.25
.50
.73

4.00

4.23
4.30
4.75
5.00
5.25
5.50

; • f -..-.
:>.': 1 - - r

'set;

0.82
1.64
2.46
2.23
4.10

4.12
5.^4
5.55
7.33
3.20
1.32
1.34

10.66
11.48
. * **
1..UV

.w. 1*

13.14
14.76
13.38
16.40
17.22
13.04

1 ;

3c ' avg)
• t s f )

10.38
11.36
11.30
£.16

"1.2C
144.38
73.08

123.70
146.54
43.73
26.16
26.72
31.44
45.32

.32.74
53.58
73.43

114.30
156.32
225.30
268.54
220.28

. .1 .-! P A ~

( a •-, g . :

rs ' a v g )
t s f )

0.21
0.43
0.16
0.06
0.21
1.74
0.15
0.54
0.74
1.22
0.45
3.49
0.51
0.34
1.29
1.33
2.07
3.40
3.07
6.32
3.08
7.73

i 'lH.

« - cr _ _
. • p '-

R f avg)
(I)

2.02
3.64
1.40
1.34
0.74
1.21
0.21
0.49
0.50
2.66
1.66
1.34
1.29
2.06
2.40
2.37
2.81
2.97
3.23
2.68

. 3.01
3.53

SI 3V
( t s f !

0.03
0.08
0.13
3.13
0.21
0.23
0.26
0.23
0.31
0.34
0.36
0.39
0.41
0.44
0.46
0.43
0.52
0.54
0.57
0.59
0.62
0.54

— - - . .i. .

u; 3. • ' .-•••• ':^:

- 3c:: PEH4v::u? 'V'E

clayey silt to silty clay
s i l ty c l ay to clay

clayey s i l t to s i l ty clay
sensi t ive 'ire grainec

s i i ty sand to sandy silt
sand to si i ty sand
sand to s i i t y sand

sand
sand

sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
s i i t y sand to sandy sil t
sandy silt to clayey si l t
sandy silt to clayey siit
sandy silt to clayey silt
sandy siit to clayey siit
sandy silt to clayey silt
sandy silt to -clayey silt
silty sand to sandy siit

sand to clayey sard (*)
sand to clayey sand (*)

-—.

2 , i . « .

-4 ' *'

(I)

liSOFND
JNOFNO
UNOFND
L'NDFNO
60-70

MO
70-3C

10
MO

UNOFNO
iJND rND
UNDFNO
50-50
'JNDFNO
JNOFND
UNDFND
UNDFNC
L'NDFND
UNOFNO

MO
•JNOFNO
'JNCFN3

,_

-• ^

deg.

iJNSFD
JNOF3
'JNDF3
iJNCF:
40-42
46-49
44-i£

4a-43

46-43
L'NDFO
L'SDFE
INDFD
25-33
UNDFD
UMCFD
UN2F3
IJNCFD
mn-
•JNOFO
14-15
UMCFD
•JNC'3

. — •

• • '-

N

5
3
e

.

12 JNOEF
35 'N«':.-

23 JHCE"
23 UNOEF
13
1C
13
13 JNDEF
17 .
21
24
23
44

>30 1
>so :N;F-
' 50 ' :2Z r

> cr, "«^"rr

t >

.36

.38

.13
,43
NED

;

'.Y"'
Nt

•*7

,;o• •*
NED
* / M

.41
*?

.05

.43

.31
N:D
\'i"
Nc3

Dr - Ail sands IJaaijKouski et al. 1185) PHI - Ourgunoglu and nitcheli 1375 Su: Nk= 12

(») overconsolidits-c or >:e*ented

»*«» Note: Tor interpretation purposes the PLOTTED CPT PROFILE should be used «th the 'A3ULATE3 CL'TP'JT <*:\ :?*I'iTS: ' . - 2 . 3 2 3



NORTHS I Dl SANITARY I—ANuOF" I

L-C '-

r . •

" t '"

3E?"J

;et;r. '

0.25
0.53
-3. '3

.30
•c

.50
1.73
2.00
*.* «. «

2.50
2.75

a 1 1 of

:Jn

' se t '

A •}">

I .o4
2.45
3.13
4.13
4.12
5.74
5.56
7.23
3.20
1.02

. t W t .

.c ' avg)
' ts- '1

130.04
101.14
77.30
*7.C4
54.20
53.34
40.43
15.28
13.40
7.53

16.23

.i. XA
I-PT-132
33-1003
' ' -wg> :

FS avg;
' ts':

1.12
1.40
L. 15
1.55
1.47
1.23
k 1 V 4

0.32
0.11
0.13
0.70

125 j'l

"f - 'avgj
(Z)

0.62
1.23
1.50
2.13
2.70
2.08
2.53
2.07
1.31
2.48
0.72

SIfiV
( t s f )

0.03
0.38
0.13
3.13
0.23
0.28
0.33
0.36
0.33
0.41
0.43

--^s1: "ate
El eva ': i on
Water ; at".

30IL BEHAVICL'R TYPE

sand
sand to s i i ty sand

s i l t y sand to sanoy silt
s i i ty sand to sandy silt
sandy s i l t to clayey s i l t
silty sand to sandy silt
sandy siit to clayey silt
clayey silt to silty c lay
clayey silt to s i i ty clay

siity clay to clay
sand to s i i ty sand

- - -T

E;- - 3r
'•'•

MO
MO

30-10
33-30
1N3FND
50-7-3
UNOFND
JNOFND
UNDFN3
UNOF<ID
70-30

, '• *. ^ .^ r

3 . • j

PHI
deg.

. ' A-e
-48

45-43
45-48
L :NOFO
42-44
JNOFD
JNDFD
'JN5F3
UNDF3
42-44

S?T
N

34
25
23
15
21
11
16

7
5
5

22

_

Sa
t s f

'JNOEFISED
JNOEFINE3
U N D E F I N E D
'JNEEFINE3

4.41
UNDEFINED

2.24
1.24
.32
.51

'JMEEFINED

Dr - All sands 'Jaiioikowski et ai. 1183) PHI - Durgunogiu and Bitchell 1373 3u:

«*+* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT 'rot CPTIMTR1 (v 3.02)



NORTHS I SANITARY L_ANLOF-I

ot . _r. . ': '.•<

2 E " " i 2c • a
meters) 'f«et) '.ts

.25 .3.32 174.

.50 1.54 131.

.75 1.4; 102.

.30 2.13 32.

.25 4.;? 32.

.30 4.12 24.

.75 5.74 25.

.30 5.5; 11.

.25 7.23 25.

.53 =.23 1C.

.75 '3.02 1.

.00 3.34 30.

.25 1.55 37.

..30 1. *; 1.1.

3.75 2.20 50.
4.00 3.12 43.
4.23 2.14 43.
4.50 4.3"5 73.
4.70 5.42 11 .
4.33 6.24 12 .
5.20 7.. 35 22 .
3.40 7.3*2 13 .

i_
-.• •

vs1

24
32
15
1 5

96
32
72
13
08
72
10
43
16
14

34
10
42
33
G4
) A

72
36

''avg ...

F; 'avg!
(tuf

3.12
1.54
1.61
1.24
3.96
0.53
0.56
0.47
0.44
0.16
0.27
.35
.43
.40
.54

1.46
1.57
2.33
4.50
3.15
6.08
7.03

—

' W -•

0.
0.
..

i.
••(

*
jjV*

L̂.

->

4
i.

1.

4̂.

t

i.
2.

-
2.
3.
3.
4.
.
.
•

J '- f

"'
53
30
65
43
61
60
13
44
Tf

51
37
42
54
38
02
37
18
61
02
72
60
41

5 1 3V
(tsf)

0.03
3.08
0.13
3.13
0.23
0.23
0.33
0.38
0.44
0.49
0.54
0.59
0.63
0.65
0.53
0.70
0.73
0.76
0.78
0.30
0.33
0.35

~est Hate
~1 •= - •-••. ': i on

SOIL 3EHAVIQUR TYPE

sand
sand

uilty sand to sandy siit
siity sand to sandy siit
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
siity sand to sandy silt
silty sand to sandy silt
silty sand to sandy siit
sandy silt to clayey silt
sandy siit to clayey silt
sandy silt to clayey silt
sandy siit to clayey silt

very stiff 'ine grained !*)
siity sand to sandy siit
siity sand to sancy silt
siity sand to sandy silt

-̂ .,-r.r-':

Es; - Dr
'13

330
MO
MO

30-30
UNOFNO
uNDFND
UNDFNO
UNDFND
UNOFNC
UNOFND
UNOFNO
60-70
60-7?
"0-30
UNOFNC
UNOFND
•JND.FND
UNOFM)
UNDFND
£0-30

330
330

= •• .

PHI
Jeg.

43
'4;

'-»?

4£-43

UNDFD
-SDF3
UNDFD
UNDF3
UNOFD
UNOFD
UNDFD
40-42
40-42
40-42
LiNCFD
UNDFD
UNDFD
UNDFD
UNDFD
42-44
42-44
' ' — '£

"'---

3PT
N

.2
j J

.y w

'•*

:2
• ;„

10
9
. r.
5
a
25
* w

32
11
13
* O

30
'.50
:5C
•53
350

Su
:sf

'JNDEF NE2
J.'.DFF NED
JNDEF NED
UMEF M3

-•
. *e

>«^
c-

. .

.35
* '

UNDEFINED
JNDE.FINED
..'iwi: ..«cj

4.17

4.32
4, .'4
: . 50

UNDEFINED
.'SIEFINE3
UNDiFINE"'
UNCEFINE:

Dr - All sar.as (Jaiioikovski et al. 1385) PHI - Durgunogiu and Mi tche l l 1975 Su: Nlt= 12

(t) .jverconsoiidated or ceiented

','ote; Tor interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATES DUTPUT froi CPTINT51 (v 3.023 »*



NORTHS I Dl SANITARY L.ANDF-I

"Tast

- '- —

3E?*H
je: T

,e
.30
.73
.30
.25

c •
. M .

.30

.75

.00
« .M

t . j't

.73
4.00

4.25
4.50
4.75
5.00
5.25
- *1

c ^*!

5.00
£.23
£.30
/> *C

".30

".30

M '.. .

"=e:

.. ,...

1. 54
2.46
2.19
** . • V

5."4
£.55
7.23

1.94
3.56
1.43
..»v

3.12
2.14
4.76

15.58
16.40
17.22
• 3 />4

13.36
1.53
C.51
1.23
2.15
2.17
3.' 71
4.51

3.42

. Wt .

]c ' a v g )

21.25

.72

.32

.33
2.43

54.35
31.34
"1.23
32.43
23. "4
15.16
11.72
47.50

. 122.34
113.44
223.10
238.22
282.16
252.35

231.52
207. 10
325.35
341.43
223.40
305.25
303.48

311.38

S3 -1003
a • c :* •

FS !avg)
t s f )

0.13
3.27
0.31
3.22
0.15
0.13
2.25
0.60
0.15
0.44
0.09
0.13
0.20
0.16
C.67
0.74
0.16
0.68
1.32
0.41
0.39
3.44
0.68
2.25
0.56
2.29
1.13
0.37
1.32
1.28
5.39

125 P'. ':

3f ( avg)
' X )

0.52
1.11
2.27
1.34
1.14
1.51
2.42
1.09
1.16
0.52
0.27
3.56
1.32
1.35
1.42
0.60
0.50
0.31
0.44
0.15
0.25
0.17
0.23
0."4
0.17
0.70
0.33
0.12
0.43
0.55
1.39

3ISV
( t s f )

0.03
0.03
0.13
0.13
0.22
0.23
0.33
0.38
0.44
0.47
0.43
0.52
0.55
0.57
0.60
3.52
0.65
0.67
0.70
0.73
0.73
3.78
0.80
0.33
0.33
0.83
0.31
0.13
0.16
0.38
1. 01

"l-'---'-r - - —

SOIL BEHAVIGUR "YFE

s i i t y sand to sandy s i l t
sandy siit to c layey si 3:
c layey silt to s i l ty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey sil t to s i l t y c lay
s i l t y sand to sandy silt
s i l ty sand to sandy si i t

sand to s i l ty sand
j-and tc s i i ty sane

s i l ty sand to sandy s i l t
silty sand to sandy silt
sandy sil t to c layey silt
clayey silt to si i ty clay
s i i ty sand to sandy sil t

sand
sand

gravelly sand to sand
gravelly sand to sand
gravelly sand to sand
grave l ly sand to sand
gravel ly sand to sand
gravel ly san: to sand

sand
srave l ly sand to sand
gravel ly sand to sand
g r a v e l l y sand to sand
gravel ly sand to sand
grave l ly sand to sand

sand
sand to si i ty sand

•— • . . — .

Eq - Dr

30-10

UNDFND
•JNCFN;
UNDFNC
UNDFND
30-'?y
50-70
70-80
£0-70
40-50

'40
U.NDFND
UNDFND
50-50
70-80

MO
310
MO
MO
31C
330
390
MO
31C
,MO
MO
390
MO
MO
MO

- :

"ii
CeC.

'•43
• » • r •

U N FD
' '*J T*

.'NjFU
U N D F D
42-44

40-42
40-4^
24-26

UNDFD
.•NDFD
36-33
42-44
44-46
44-*6
44-46
.4-46

44-45
44-46
44-45
44-45

44-46
44-46
44-iS
44-46
44-45
42-44
44-46

' —

?"

:
^

i
c
:-

S
f

':,
5

.

15
24
37
25
48
^c

41

:so
'53
50

• J-.
43
4'?

45

>50

• —

t s f

.M"

...I.
1 ' *'•* uTlT

-•--••
UNOc:
JNCZF

UN!"
UNDEF
'JNDEF
1 '*.in"T

'! " — —

......

.NE"
U N D E "
X"
'J'iDE"

U'l'DE"

.1C.

.32

.12

.1,

. ::

. 3 .
N;.

NED

•'--'

• 11

•i '

NED
N - D
NED
»1-

NED

M^«

NCJ
NE3
NED
NED
NED
NED
NED

U N D E ' I N E D

iands (Jaiiolkowsk: et al. 1135} PHI - Ourgunoglu and litchell Su: N k «

**** Note: For i n t e rp r s t a t iw purposes the PLOTTED CP* "OFILE should be used «it!i the TA3ULATE3 OU'PUT f rc i :?* / 2. 32 ' «*



NORTHS IDE SANITARY

_i.~.r.f-i i c.'-.

•'.-.'

ie:eri'

3.13
.50
.75
.00
.23
.50
-c

.30

.15
*?.

.3*5

.30

.13

.50

.73
4.00
4.25
4.50
4.73
5. 33
5.25
3.5C

. ._' : . I

fee:)

0.82
l.£4
2.46
3.23
4.10
4.S2
5.74
5.56
7.2S
3.20
1.C2
1.34
lO.oo
11.48
12.30
13.12
13.94
14.75
15.53
15.40
i , ...
13.34

'- ,-Jt -

DC :a»g3
(tsf.'

75.10
139.14
61.13
15.26
53.06
45.18
55.26
52.36
63.30
37.19
53.56
75.36
42.46
16.44
25.20
13.38
12.06
12.80
12.46
137.40
233.23
501.21

:. a v j :

rs (avg)
(tsf)

0.68
1.00
0.70
0.35
0.32
0.74
1.10
0.53
0.47
3.40
0.25
0.33
0.58
3.24
0.55
0.34
0.13
0.15
0.09
0.77
1.03
5.78

l::5 ;<-- ''

Rf (avg;
(Z)

0.90
3.72
1.14
1.40
0.14
1.54
1.66
1.00
0.71
0.70
0.52
0.43
1.37
i.43
2.11
2.53
1. 11
1.23
0.72
0.36
0.32
1.15

EI3V
(tsf;

0.03
0.08
0.12
0.18
0.23
3.23
0.33
0.38
0.44
0.47
0.49
0.32
0.33
.0.37
O.SO
0.62
0.65
0.67
0.70
0.73
0.75
0.78

*v — - — ' - -• *-

_ SOIL BEKAVIJiffi "YPE

sand to siity sand
sand

silty sard to sandy siit
sandy silt to clayey silt
siity sane tc sandy silt
siity sand to sandy siit
silty sand to sandy siit
silty sand to sandy silt

sand tc siity sand
sand to silty sand
sand to silty sand
sand to silty sand

silty sand to sandy silt
sandy siit to clayey silt
sandy silt to clayey siit
clayey silt to siity clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy siit to clayey siit

sand
gravelly sand to sand

sand

* — '. - .

Eq - Dr
(7.:

>90
>90

30-30
UNDFND
7G-:C
50-70
70-3C
50-70
50-70
£0-70
60-70
50-70
50 -6C
UNDFND
UNDFND
UNDFND
UNOFND
UN2FND
UNDFND
30-30
MO
MO

- '

oy* 3pr
Jec. s

343
•43

4?-4.

UNDFD
41*44
40-42
-1-44
40-42
40-42
28-40
40-42
40-42
2£-23

8
'
*
3
C

t

i
7

;

4

5
a
4

UNDFD 5
UNDFD 10
UNOFD 5
UXOFD 3
UNDFD 5
UNDFD 5
40-42 26
46-48 '50
45-4S 53

• —

?mi

UNDEFINED
UNDEFINED
UNDEFINED

2.39
UNDEFINED
UNDEFINED;
UNDEFINE"
UNDEF IN
UNDEFINED
UNDEFINE.
UNDEFINED
UNDEFINED
UNDEFINED

. 1.31
2.04
1.34
.:2

. 33

.33
UNDEFINED
UNDEFINED
UNSEFINEZ

Dr - All sands (Jaiiolkowski et al. 13333 PHI - Durgunoglu and Mitchell 1375 Su:

ir.terpretati-;:. p-rposes the PLOTTED CPT PROFILE should be used »ith tin TABULATED DUTPU* froa CPTINTRi (v 2.02)



MOF>THS I DE SANITARY L_ANID>F~ I

1:::— 100^3 v-Jacsr ' c ab l e .ne 'c-ar _ > .

- D E r ' H

set*.'., ' ' "ss t :

3.25 (3.32
3 .53 1..4
3."5 1.4S

> -. ^ in
. . . . J..3

3c ( a v g )
,' i . /

51.10
.105.60

C* C.?
W w I « W

135.56

Fs (avg)

0 . 1"

3.19
1.41
2.33

":•'"•'

-3.45
0.14
1.51
0.39

t s f )

0.32
0.08
0.13
0.13

SOIL BEHAVIOUR "YPE

sand
sand

to sii
to si!

si'.ty und to
sand

t y und
ty sand
sandy sil t

E5 - Dr
'7.)

33'3
MO
310
MO

jec.

.45
45

46-43
»2

N t

11 ..NOEF
23 U N D E F
1" :N'EF

50 . 'NDE r

s f

..11.
-^•\
I N E D
:SED

Df - vr. iands (Jaiiolkonski at ai. 1385) PHI - Ourgunoglu and Mitchell 1175 3u: Nk= 12 .

»»** Note: ror -.'tersretation purposes the PLOTTED "?T PROFILE should be used »ith tie TABULATED ;U*9'UT f'o§ CPTINTR1



NORTHS I IDE SANITARY L-ANLDF" I

a':•".: or : TEF.'RA 7EOH.
~ ~ • r — 7

:'i = '" -' i? .' - ".

Eleva t i on :
in et &r 3

DEr'H
:e:ers; f e e t )

(avg) Fs (av
ts'1 ' t s f :

» ' a vg ) SISV
: ;s f )

SOIL BEHAV1DUR TYPE Eq - Dr »H1 3?r Su
(I) :e;. N :sf

3.33 0.30 1.42 0.03 sil ty sane to sandy silt 30-90 343
.:: 1.08 3.36 0.08 clayey silt to siity clay UWFND UNDFD
.72 1.30 0.13 0.13 sand to silty sand >90 >43

UNDEFINED
..a/

Cr - Ail sands 'Janoikowski et al. 1985) PHI - Durgunoglu and .litcheil 1175 3u: Nk= 12

Note: ror interpretation purposes the PLOTTED CPT PROFILE should be used xith the TABULATES 2U*"'UT f'o« C?*



NORTHSIDE SAN I TAR V L-ANDF" I

CP7-137A El sv a v i _ n : -'I
•23-1 <'. 0 3 Wa t ^r i; ab 1 •* - .n^!;
' 'avg:- : 113 p.: f

DE?FH DC .'avg> FS :ayg) ;>f ^yg; s;5V' SOIL 3EHAVIGL- TYPE Eq - 3r PHI 3?" ;u
i-si 'jet; tts'i :tsf3 (Z) (tsf) • ••,; :ec. N t = '

A • r 0.32 1S.5C 0.23 1.70 0.03 sandy silt to clayey 5.1; UNDFND UNDFD • 1.2"
3.5C 1.J4 21.3D 3.83 2.S3 0.08 sandy siit to clayey silt UNDFND UNDFD 12 2.51
:."'. 2.46 251.70 1.52 0.37 0.13 sand MO 43 50 .UNDEFINED
1.30 3.23 535.10 2.33 0.51 0.13 gravelly sand to sand 330 -? 53- .NDEFI'.ED

Dr - All sands (Jaiiolkowsh et al. 1985) PHI - Durgunoglu and Mitchell 1975 Su: ','k- 12

Note: For interpretation purposes the PLOTTED 2PT PROFILE should be used with the TABULATED OUTPUT froi CPTINTP.l (v 2.02)



NORTHS I Dl SANITARY L_ANDF~ILI_

Contractor :TERRA TECH.
Location :CPT-137B
Job No. :88-1008
Tot. Unit Wt. (avg) : 125 pcf

Test Date :4-O9-88
Elevation :882.6 MSL
Mater table (meters) : 1.6

DEP1
deters)

0.25
0.50

'H
(feet)

0.82
1.64

Be (avg)
(tsf)

55.14
223.80

Fs (avg)
(tsf)

0.68
1.54

Rf (avg)
(I)

1.23
0.69

SI6V
(tsf)

0.03
0.08

SOIL BEHAVIOUR TYPE

silty sand to sandy silt
sand

Eq - Dr
(I)

>90
>90

PHI
deg.

>48
>48

SPT
N

18
43

Su
tsf

UNDEFINED
UNDEFINED

Dr - All sands (Jaeiolkovski et al. 1985) PHI - Robertson and Caipanella 1983 Su: Nk= 12

m* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froe CPTINTR1 (v 3.02) *«>'



NORTHS I Dl SANITARY

- : '- * •-' : - :

*~ - 1_ ' ,_

•7S-".-

:e :>-= '«:.

0.25 v .32
v. ;3 1.54
3.73 2.46
1.00 2.2S

Y
• h ' - • - ' ' - •

3c - a v g )
' t s f

42. OC
122.74
43.23
57.10

... l~ ' ~~ o —J '— '

.ivg.' . j

~s 'avg)
. ts '

0.53
2.55
1.22
0.34

1 UL' 5 3 <i

Pf 'avg;
.(Z)

1.25
1.11
2.31
1.25

f

SI3V
f t s f )

0.03
0.08
0.13
0.13

SO

siity
Slit/

sandy
silty

i. A
.*• ?

IL JEHAV

sand
sand
silt
sand

to
to
to
to

•av ac . or.

I CUR TYPE

sancy silt
sandy siit
clayey silt
sandy silt

• •—' ""

.TC, i-TS Li 1"

Eq - Dr
f t ^
v * /

MO
MO

JNOFND
70-=0

3 'f ~. ' - '. . 3

• - DJ *

rta.i \ •;(-e,. -1 .:.

.'48 1 -NDEF
43 4 :N-EF

u'l..-.

44-45 21 U'.D'F

NE:
NED
.51
NED

411 H-cs (Uaeioikovski et al. 1985) PHI - Durgunoglu and Mitchell 1973 Su: Nlrs 1

Note; r:r i.iterp-etation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT froi CPTINTR1 -'v 3.02) »***



NORTHS I SANITARY

—

- . :* '=•

' T

:.:
«, ^

1.2
• e

1 -

...'

...

2.50
2.75
3. -30
2.25
".53
3.75.
4.00
4.25
4.50
4.73
5.00
e ic

5.30
5.75
5.33
..25
i.50
a.73T .oo
7.25
'.50
7.75
3.30
3.25

• 2.50
3. '5
?.:o
: *e

:.5C

:•. I" - ir"l

• ' e e t )

3.2:
1.64
2.46
2.25
4 .13

4.1-2
5.74
5.36
'.28
3.20
1.02
1.34

10.66
11.48
12.30
12.12
13.14
14.76
15.58
15.40
17.22
13.04
13.36
15.53
20.31
21.23
22.15
12.17
23.71
24.51
25.42
26.25
^ * **! *

27.31
2:. 71
29.52
"A «"C

M> • 1 . '

•.:*•

( t s f :

112.33
124.34
38.32
21.75
27.42
21.73
53.02
73.00
S3. 24
46.26
41.54
20.20
12.24
14.50
11.64
40.06

103.74
156.22
122.36
125.15
114.26
131.78
179.34
222.00
217.72
211.24
210.56
253.36
r3" efi
237.24
111.32
253.10
272. 2
311. 5
371. 2
-V7 ZA

A<)6.70
214.74

l ._,p'.--'r1 d

C F T - I T E A
33-1 3K''3

( t s f )

1.57
3.14
0.11
0.33
0.26
0.33
0.4S
0.56
2.0':
1.39
1.4?
\ 17
0.12
0.1'
0.22
0.15
0.31
0.35
2.61
0.34
0.46
0.40
0.31
0.65
0.39
0.34
0.36
0.32
0.71
0.59
0.30
0.36
0.28
•3.24
0.19
2.0T
» M 4

1.38

i. -=: ,- - --

Rf (avg)

1.40
2.33
2.35
1.59
0.94
1.05
0.36
0.72
Wi **

2.99
3.02
4.79
0.13
1.11
1.97
0.37
0.78
0.35
2.13
0.25
0.24
0.22
0.22
0.29
O. i8
0.16
0.17
0.20
0.25
0.22
0.16
0.14
0.14
0.08
0.26
0.55
0.5£
0.53

3I3V
( t s f )

Oi 02
0.08
0.13
0.18
0.22
0.23
0.22
0.35
0.27
0.40
0.42
0.45
0.47
3.50
0.53
0.55
0.33
0.50
0.63
0.65
0.68
-3.71
0.73
0.76
0.78
0.31
0.33
0.86
0.38
0.31
0.94
0.96
0.19

.01

.04

.06

.01

.12

S:,';:;Vi:-
SOIL 3EHAVI2L1? TYPE

sand to
s i i ty sand
sandy silt
sandy sil t
s i l t y sand
siity sand

sand tc
sand to

sandy si i t
sandy silt
sandy silt

sandy sil t
sandy silt
c l a y e y sil

sand to
sand to

s i l ty sand

grave l ly
g rave l ly
g rave l ly
g r a v e l l y
g rave l ly
g r a v e l l y
grave l ly

grave l ly
g r a v e l l y
gravel ly
g r a v e l l y
grave l ly

si'.'.y sand
to sandy silt
to c layey silt
tc clayey silt
to sandy s.lt
to sandy silt
s i i t y sand
si i ty sand
to c layey s i l t
to clayey silt
tc clayey silt

c l a v* * •/
to c layey siit
to clayey siit

t to s i i ty clay
silty sand
s i l ty sane

sand
to sandy silt

sand
sand
sand
sand

sand to sand
sand to sand
sand to sano
sand to sand
sand to sand
sand to sand
sand to sand

sand
sand to sand
sand to sand
sand to sand
sand t; sard
sand to sand

...j

sand

e met

E" - Dr
' H ••

MC
>90

UNOFND
uWJFND
30-60
50-50
60-70
70-90
U N D F N D
UNDFND
UNDFND
,,,j.-,,1

U'.'D.FN'D
UNDFND
UNDFN:
40-50
70-80
90-90
70-30
30-10

MO
30-?0
30-10

MO
310
MO
MO
3 SO
MO
MO

80-90
MO
.MO
.MO
MO
3-90
MO/ JV

30-90

er - '

ieg!

-c
:-48

UN-FD
J N D F D
32-40
23-40
4i3-42

42-44
UNDFD
UND-FD
UNDFD
••««r^

U N D F D
UNDFD
UND^D
36-38
40-42
42-44
42-^4
42-44
44-46
42-44
42-44

44-46
42-44
42-44
42-44
44-45
44-46
42-*4
42-44
42-44
42-44

44-46
44-46
44-46
42*44
40-42

'- £ _

C?*

•-

43
' C
. J

:
:
.*'

*

3
c
a

3
•
»
c

J

0

10
nr

30
3?
25
37
25
34
-c

wv

34
"^
41
43
41
37
41
42

'5C
350
350
43
41

rr

t s f

U N D E F I N E D
U N D E F I N E D

2.22
l.'l

UNDEFINED
U N D E F I N E "
U N C E r I N L

5.4'

2.31
4. '33
• :?

i!o?
• • e

.??

UNDEFINED
U N D E F I N E D
UNDEFINED
UNDEFINED
U N D E F I N E D
UNDEF 1HED
U N D E F I N E D
U N D E F I N E D
UNDEF INF"
UNDEFIN^,
'UNDEFINE.
U N D E F I N E D
UNDEFINED
U N D E F I N E D
UNDEFINED
UNDEFINED
UNDEFINED
U N D E F I N E D
U N D E F I N E D
U N D E F I N E D
U N D E F I N E D
L'NDE r lNED

Dr - All sandi iJansliois.vi et al. 1133) PHI - D u r g u n e j l - and

•»•* No:e: :ur:oses the PLG'TED CPT PPDFILE ;u Be used the *AEULA*E2 :U*PU" 'rci :?*I.\'T« 2 . 3 2 " »***



MORTHSIDE A M D F" I
Contractor! TERRA TECH.

Location* CPT-138A

Taat Ootai O4-08-88

Elavatloni 879.5 MSL

Paga N o , 1 / 2

TERRA Job No. i 8B-1O08

TIP RESISTANCE
fie aan/Ft'2)

300

10
L
O
•P
O

O.
UJ
Q

LOCAL FRICTION
Fs (Ton/FfZ)

0 5

FRICTION RATIO
Rf U)

SOIL BEHAVIOR
TYPE

INTERPRETED
PROFILE

4

K.

ROAD
BA^E

CL-ML

ML

CL

ML

S.G

CL

S.G

Oapth Incramant « . 05 M Max Oapth . 10.75 m



MORTM
Contractori TERRA TECH.

Location* CPT-13BA

TMSIDE: L_ AMDR-i L_L_
Taat Data* 04-08-88

Elavation* 879.5 MSL

Paga Not 2 / 2

TERRA Job No. i 88-1008

TIP RESISTANCE
Oc (TaVFfZ)

L
OP
•P
O

0_
UJa 10-

12

300

LOCAL FRICTION
F« (TaVFf2)
0 5

FRICTION RATIO
Rf U)

10-

12

lOi

12

SOIL OEHAVIOR
TYPE

INTERPRETED
PROFILE

•

10

17-

1

S

SM

CL

S

CL-ML

5 - . 75 -



NORTHS I DEI l_ A M D I L_ 1_
Contractor* TERRA TECH.

Location* CPT-1378

Taat Data* O4-09-BB

Elavation* 882.6 MSL

Paga Not 1 / 1

TERRA Job No. * 88-1DOB

a•

z

'»
L
O

OJ

I
a.
LU

4

fi

TIP RESISTANCE
Oc aen/Ff2>

30

^-^_
• o°

2

4

R

LOCAL FRICTION
F. (Tan/Ft-2)

S

l̂
^r

C

2

4

fi

FRICTION RATIO
Rf U)

1 S

j
/^_

2

4

6

SOIL BEHAVIOR
TYPE

' N ' S " I ^ ' S
"* S * ^

2

4

6

INTERPRETED
PROFILE

ML
FILL

OBSTRUCV
TION ~

Depth Incramant i . OS m Max Oapth i . 75 m



MORTM
Contractor* TERRA TECH.

Location* CPT-137A

I DE
Taat Data* O4-O9-88

Elavationi 882.6 MSL

Pago Noi 1 / 1

TERRA Job No. * B8-10OB

0
•

2

10
L
a
p
o

i-
Q_
LU

4

K

TIP RESISTANCE
Oc <Ton/Ff 2)

30

V

\

10 1
•

2

4

H

LOCAL FRICTION
F* (Ton/FfZ)
i s

I
V\̂1

. I

2

4

R

FRICTION RATIO
Rf a>

1 !

2

4

fi

SOIL BEHAVIOR
TYPE

»X^9^W*i

2

4

fi

INTERPRETED

PROFILE

CL1

FILL

FILL

'-apth * >cr«— t *



: .. - . --
- , _,

irj<- = '-.

':.'.' 0

3 .50 1
• *c ^

. 3 0 2

.25 4

.50 4

.75 5

.00 a
•r ••

.50 3

. 75 3

.3) 3

.25 -3
3.50 1
3.75 2
4.00 3
4.25 2
i.SO 4
4.75 5
5.00 a
5.25 17

-?. '.I

;-

e t '

.32

.54

.-5

.23

.10

.32

.74

.56

.33

.20

. 02

.34

.55

.43

.20

.12

.'34
**»

. S3

.58

.40

.22

IVJOR

C •"" ^

- -,1- ."

:•: 'a*;:

a. 34
3.34
3.30

13.38
33.22
26.24
35.33
33.46
25.12
22.15
31.48
40.34
30.54
30.23
30.48
36.44 "
53.36
58.44
85.34

252.30
455.38

-TMS

"F;-'A
" ,"•' T — 1 • "
.: 3— . . ' • •

r3 ' a v g >

' t s f 3

0.01
0.14
0.53
0.40
1.11
0.35
0.67
0.53
0.5C
0.26
0.30
1.51
0.38
•0.70
0.*6
0.70
2.51
3.26
3.52
5.00
4.75

IDE

7E Z '- ,
•-

: 1 _f

11

3
i
0

.
2
2
1
1
I
i
0
3
2
.
1
1
4
5
4
1
!
4

E S

' 1>- '

avg;
_l

.15

.40

.05

.04

.10

.35

.36

.75

.33

.16

.36

.70
,39
.31
.51
.92
.40
.57
.12
.30
.04

j Aiv4 :

31 3V

0.03
0.08
0.13
0.13
0.22
0.28
0.33
0.38
0.42
0.45
0.47
0.50
0.53
0.55
0.58
0.50
0.63
0.65
0.63
0.71
0.73

r-i-AF?v I-AIVJ

~e-5t _ . .n- i
^ 1 — v rl ' " 1 • ". • ~*

JOIL .'EHAVIjU? TYPE

sensi t ive ':ne gra ined
c iayey si l t to s i i ty c lay

c l ay
sandy siit to ciayey silt
sandy siit to c iayey s i i t
sandy siit to ciayey silt
sandy si l t to ciayey sil t
sandy silt to ciayey silt
sandy silt to ciayey silt
sandy siit to ciayey silt
s i l ty sand to sandy silt
ciayey silt to silty clay
clayey silt to si l ty clay
sandy silt to clayey silt
sandy silt to ciayey silt
sandy silt to ciayey silt
clayey silt to sil ty clay

clay
ciayey silt to si i ty clay

sand to silty sand
sand

r>f^i
• _
^ .

~ .n -3 :

I; - Dr

-JNDfND
JNDFND
!JND rND
-JNOFND
:JNO"ND
UNDFND
UNOFND
UNDFND
UNOFXB
UNOFNO
40-50
UNDFNO
'JNOFND
u'NDFNO
:.!<DFND
UNOFND
UNOFNO
jHOFW
UNOFND

390
:-?o

L-»-

- ----
- •• ..,

z? I •

- : • •

iec.

•J.NDFD
:JNDFD
'JNu'D
w'N2"D
iJND'D
'..NDFD
•JNDFD
'JNDF3
•JSOFO
j'NDFD
34-36
JMOF3
JNDFD
UNDFD
'JNDFD
UNDFD
UNOFO
;JNDFD
UNDFD
44-46
44-4S

-.
: -

s ts

7

15
14
{4

13
* V

3
10 UNDEF
20
15

• 12
12
14
23

'50
41

' 50 .'NDEr

53 ;JNDE.r

f

.55

.3!

.72

.a-}

.16

.53

.56

.T5

.14

.-30
ScD
.25
.43
.45
.47
.37
.37
.7?
.03
N E D

sjnds (Jai:-:i<OMki et al. 1385) PHI - Durgunoglu and Hitchell 1375 Su: Nk» 12

»*+* Note: Tor interpretation purnoses the PLOTTHJ "?T PROFILE should be used *ith the TABULATED OUTPUT froi :?TINT5i d 3.023



I X2>E SAM I

-

jete-r

'3.25
•3.50
0.75
1.00
1.15
1.50
i.*;
2.00
2.25
2.50
2.T5
2.00
2.25
2.50
2.75
4.00
4.25
4.50
4.75
5.00

•j Mo.

' 'set 3

0.32
1.64
2.46
3.25
4.10
4.32
5.74
5.55
7.28
8.20
3.02
3.34
10.56
11.48
12.30
13.12
12.34
14.75
15.58
15.40

b At ._

3c favg>
"ts'3

5.58
12.34
10.36
15.15
19.04
21.00
22.34
24.38
27.24
33.75
61.56
23.13
32.08
33.48
51.40
53.34
43.00
63.16
40.76
234.30

•: a v g ,•

Fs uvg)
•ts')

-0.00
0.44
0.46
0.41
0.67
0.86
0.48
0.47
0.41
0.56
1.29
1.44
0.52
0.67
1.24
2.25
1.12
1.38
0.38
4.11

:C5 pcf

Rf 'avg)
•Z)

-0.07
3.38
4.44
2.54
3.53
4.08
1.39
1.37
1.51
1.95
2.10
4.35
1.35
2.01
2.42
4.22
2.61
2.18
2.39
1.75

SISV
(tsf}

0.03
0.08
0. 12
0.18
0.23
0.28
0.33
0.33
0.44
0.49
0.54
0.53
0.64
0.59
0.74
0.79
0.85
0.90
0.33
0.95

"a '•"-'' l;ab"

SOIL BEHAVIOUR TV?C

.ride fined
silty clay to clay

clay
clayey silt to silty clay

siity clay to ciay
siity ciay to ciay

sandy silt to clayey silt
sandy silt to ciayey siit
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

silty clay to clay
sandy silt to clayey silt
sandy silt to ciayey silt
san:y s:lt t: clayey silt
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt
sandy silt to clayey siit

sand to silty sand

'« ' i l l tS '*

E; - Dr
(13

UNDFNO
UNOFNO
LiNDFND
UNDFND
UNOFND
•JNDFND
UNOFND
'JNOFNO
L'NDFND
UNDFND
60-70
UNOFNO
UNDFNO
UNOFND
UNDFND
JNOFNO
UNOFNO
50-50
UNOFNO

330

er 3. ">

ceg.

UNOFD
UNDFD
UNDFD
UN'DFD
•u'NDFD
UNDFD
UNDFD
UNDF3
UNDFD
iJNDFD
28-40
UNDFD
UNDFD
uNDFD
UNDF:
'JJfflFO
UNDFO
36-33
UNOFD
42-44

• 4 . ~

3?* Su
S tsf

UDF 'JNDEF
3

1 ,"

2

i^

' ?

'3

10
10
12
20 UNDSF

NED
.77
.35
.33
.5£
. .
.Y
.0--
. 2'
. / 1
NED

21 .71
12 2.S:
13 2.73
20 4.22
26 4.37
16 3.51
20 UNDEFINED
16 2.31

•50 .NDE-INED

Or - A l l sands ' Ja i ioikovski et al. 1395) PHI - Durguncglu and .litcheil 1375 3u: Nk-

»*»* Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the 'A3ULATED OUTPUT fro* 3PTINTR1 (v



NORTHS I D1 SANITARY

"ERFA me-.

ar ;

^e

c;,

.'5

. 30

.25

. 53

.75

.00
•NT

.!)
.* . j
:.co
» ic

1.50
;.7*

•jar i

-3.32
1.54
2.46
2.23
4.10

4.32
5.74
5.55
'.23
3.20
-.02
'3.34
10.56
11.48
12.20

DC 'ivg.'
" 3 * •

9.70
2.46
1.70
1.56
10.34
7.34
3.34
3.32
6.38
7.42
13.32
35.75
109.10
345.34
105.74

"s avg)
•;sf)

0.28
0.83
0.31
0.52
0.45
0.40
0.28
0..09
0.12
0.16
0.29
0.37
3.24
4.58
3.77

?' -:avg
•I)

2.83
5.20
6.32
5.35
4.39
4.39
7.06
2.59
1.75
2.16
1.58
2.72
2.37
1.32
3.57

s: 3V
tsf?

0.03
0.08
0.13
0.13
0.23
0.28
0.33
0.33
0.44
0.49
0.54
0.59
0;64
0.59

' 0.72

•CIL 3E'JAVICUR -ysr

silty clay to ciay
clay
clay
clay
clay
clay
clay
clay

ciayey siit to siity clay
silty ciay to clay

sandy silt to ciayey silt
sandy silt to clayey siit
sandy siit to clayey silt

sand
sandy silt to clayey silt

:3 - Dr
•t

UNOFNC
UNDF1D
JNOFNC
UNOFND
UNDFND
'JNDFND
UNDFNO
JNDF10
IJNO'ND
j'NDFND
U«rNO
jNDFMO
JNDFND

>90
UNDFND.

:*?"

UXD.-D
UNDFD
JD'D
JNOFj
UNDFD
.NCFD
UNDFD
.NDFD
uNOFD
UNDFD
JNDFD
iJNOFQ
UNDFD
45-48
-JNDFO

•; tsf

'-. .30
. * ...

11 .35
11 ,34
10 ..4

3 .53
4 ,2C
3 .24
1 .54
5 .57

.-a
14 .32
»2 . 03

-•50 UNDE.r NED
41 3.75

Or - All sands (JaiiolicoMki et al. 1385) PHI - Durgunoglu and Mi tche l l 1375 3u: M

Note: ror :n;eraretation purposes the PLOTTED CPT PROFILE should be used «th the TABULATED OUTPUT 'rci C?Tir?l '/ 2.323 »**



NORTHS I Dl SANITARY L_ANI2>F-I

1"

- -.
~ :

DirTir
*;

.25
\50
).75
.00
.25
.50
.75
.00
-c

.50

.75

.00

.25

.50

.75
1.00

- 7 . or

_n .

•fest.

O.S2
1.64
2.46
3.23
4.10
4.32
5.74
5.56
7.28
3.20
3.02
3.84
!0.56
11.48
12.30
13.12

i :

- wt .-

]c avg;
its'"

10,40
11.93
13.58
12.24
12.38
10.53
8.68
5.22
5.38
3.72
15.63
38.40
233.70
315.78
'39.74
127.92

~' C' "*~ — . 1 f"i i " i

33-1 X-S
1 AVC; ' :

Fs ''avg.1

;tsf)

0.31
0.58
0.78
0.58
0.35
0.25
0.21
0.12
0.13
0.07
0.08
0.45
0.57
1.64
3.31
3.79

i-l

125 —

!?? tavg;
(I)

2.36
4.82
5.76
4.71
2.S4
2.24
2.44
2.38
2.18
0.33
0.54
1.17
0.24
0.52
3.92
2.36

3I3V
'tsf)

0.03
0.08
0.13
0.18
0.23
0.28
0.33
0.33
0.44
0.49
0.54
0.59
0.54
0.59
0.72
0.75

£ I _r v _-. '.' ; -> r
vi :?. 7 e ' . ri'J '..

JOI- 3EHAVIOUR "'?'.

siicy ciay to ciay
ciay
clay
clay

ciayey silt to siity clay
ciayey siit to silty clay

.silty clay to clay
silty clay to ciay
siity clay to clay

clayey silt to silty clay
sandy siit to clayey silt
silty sand to sandy silt

gravelly sand to sand
gravelly sand to sand

clayey siit to silty ciay
sandy silt to clayey siit

-_
i •= :

E: - Dr
' * •

UNDFND
UNDFND
'JNOFND
UNOFND
UNDFND
UNDFND
UNDFSD
UNDFND
UNDFND
UNDFND
tuNOFND
40-50

•30
330

UNDFND
UNDFND

-
•.?.' .;

.•'•il
:ec.

UNDFD
.NDFD
UNDF:
.NDFD
UNDFD
UNDFD
•JNOFD.
UNDFD
UNDFD
UNDFD
UNOFD
34-35
44-45
46-43

JSOFO
UNDFD

<•:?
-

3P*
N

7

4

J

—

c

J
f

?

1*

4
c
12
3c
.50
48

49

_•.

:u

tsf

.26

. 39
• t • to

; . 30
1.01
.35
.:

• . 4(r~
< "* •

.53

.25
UNDEF NED
JNDEF NED
UNDEFINED

3.25
10.53

Dr - A i l sands (Jatiolkovik: et ai. 1385) PHI - Durgunoglu and Mi tche l l 1975 3u: Nk= 12

«** Note: For interpretation ourooses the 'LOTTED CPT PROFILE should be used the TA3ULATES GUTB'JT



NORTHS IDE SANITARY

DE?*H
•3- :• i

•."5
:.3o
C.25
r\ ci<
f t u> V

; . 75 -

set '

•:.-*
* ^ «
* * -2} i
« r M
..3u

4.45
C *f

:.: ' a v g )
i . / •
« 3

252.33
145.13
145.46
144.58
234.22

r3 avg.3
. t s f : -

1.09.
1.66
1.24
1.46
• * t

R f ' a v g :
'I)

0.43
1.14
0.36
0.60
0.31

3IGV
' t s f!

1.14
1.17
* • * .*

* t **

1.24

SOIL 3EHAVIOUR -••'E

g r a v e l l y ;and to sand
sand to s i l t y sand

sand
sand

g rave l l y sand to sand

E; - 3r
.' * *

30
70-30
70-30
30-'30

-30

,,,.

deg.

42-44
33-4;
33-40
42-44
** ** Dj

"'
N

40
25
23
47

50

:.

£ j

.NDEF
U N D E r

UNDEF
U N D E r

- '"-^

f

NED
NED
NED
NED
ll.

Dr - A i l sands 'Jaa:oi;.owski et ai. 13853 PHI - Durgunogla and M i t c h e l l 1375 su:

**«* Note: ror interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT 'ro* C"*IN"1 d 2.'323 ****



Appendix D
Geotechnical Laboratory Test Results
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All geotechnical laboratory testing was performed by ATEC
Associates, Inc., as shown below.

Number of Tests

88
60
16
56
18
13

Test

Moisture Content
Atterberg Limits
Sieve Analysis
Sieve Analysis/Hydrometer
Modified Proctors
Triaxial Permeability
Tests

Specific Gravity

Procedure

ASTM D-2216
ASTM D-4318
ASTM D-422
ASTM D-422
ASTM D-1557
COE EM
1110-02-1906
ASTM D-854

The following table is provided to match ATEC's soil boring
and test pit numbers in this appendix to those used
throughout the text.

Appendix Number

100 to 107
B103 to Bill
B115 to B123

ND1 to ND11
ECC/SB-3 to
ECC/SB-19

ECC/SB-120 to
ECC/SB-19

NSL/SB-122

NSL/SB/124

TP-100 to TP-109
108 to 111
112 to 119

Text Number

NSLSB-100 to NSLSB-107
NSLSB-108 to NSLSB-111
NSLSB-115 to NSLSB-123

NSLND1 to NSLND11
ECCSB3 to ECCSB19

NSLSB-120 to NSLSB19

NSLSB-122

NSLSB-124

NSLTP-100 to NSLTP-109
NSLSB-108 to NSLSB-111
NSLSB-112 to NSLSB-119

Location

Borrow Area
Borrow Area
GW Interceptor
Trench

Landfill Cap
ECC Supplemental
Investigation
Area

GW Interceptor
.Trench

GW Interceptor
Trench

GW Interceptor
Trench

Borrow Area
Borrow Area
GW Interceptor
Trench

GLT592/46



NORTHSIDE LANDFILL

CH2M H111
ATEC Project Number 21-81008

June 9, 1988

Test Results

Boring
Number

100

101

102

103

104

105

I?

106

107

BIOS

B109

B110

Bill

B115

Depth,
Sample

S-3
S-9

S-3
S-6

S-5

BS^I «
BS-210 *
S-8

S-3
S-6
S-8

8S-1
BS-lOV
S-2 W

S-5
S-8
S-8

S-3

S-4
S-9

S-2
S-9

S-4

S-6
S-8

S-10
BS l̂
BS-2I0J

S-2
S-4
S-5

ft

5.0 -
20.0-

5.0 -
12.5 -

1.0

J 0.0 -
fa* 0.0 -

18.5 -

6.0-
13.5 -
18.5 -

0.0 -
. 0.0 -
1 3.5 -

11.0 -
18.5 -
18.5 -

6.0-

7.5 -
20.0 -

2.5-
20.0-

7.5 -

13.5 -
18.5 -

23.5 -
23.5 -

Vv* •

3.5 -
8.5 -
11.0-

7.0
21.5

7.0
14.5

- 12

15.0
15.0
20.5

8.0
15.5
20.5

25.0
25.0
5.5

13.0
20.5
21.5

8.0

9.5
21.5

4.5
21.5

9.5

15.5
20.5

24.5
24.5

5.5
10.5
13.0

Moisture
Content, I

12.8
6.8

18.7
11.2

10.8

12.2
8.3
8.9

12.1
6.8

10.8

11.2
9.9

10.9
10.1
11.0

10.9

12.0
8.7

11.6
11.3

12.4

10.7
13.9

16.9
13.8
11.7

14.4

10.1

Rate of
Atterberg Limits 1 Modified Specific PenwabilUy
LL

21
17

22
19

18

21

18

20
17
17

22

22
14

16

18

19
19

22
24

20

18

28

21

PL

14
13

16
13

13

14

12

15
12
12

15

14
10

12

11

12
13

15
13

15

12

18

12

PI Proctor Gravity (cm/sec)

7
4

6
6

5

7 ,
94.7 1.6 x 10"b

6

5
5
5

7 fl
95.0 7.0 x 10"a

8
4

4

7

7
6

7
11

5

6

10 Q

94,6 7.3 x 10~9

9



NORTHSIDE LANDFILL

CH2M H111
ATEC Project Nunfcer 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Nunfcer

B116

B118

B119

B121

B123

ND3

ND6

NB9-MI

ECC/SB-3

ECC/SB-4

ECC/SB-5

ECC/SB-7

Sample

S-4
S-9

S-10T

S-4
S-8

S-ll

S-3
S-4&5

S-ll

S-3
S-3D
S-6

s-13

BS-2

BS-4

BS-6
BS-5

S-3
S-7

.S-8

S-6
S-7

S-5
S-5D
S-8

S-4
S-5

Depth,
ft

7.5 -
20.0 -
22.5 -

7.5 -
17.5 -
25.0 -

6.0-
8.5 -

-

5.0 -
5.0-

12.5 -
30.0 -

0.0 -

0.0 -

0.0-
0.0-

4.0-
12.0-

14.0-

10.0-
12.0-

-

6.0 -
8.0 -

9.5
21.5
24.0

9.5
19.0
26.5

8.0
13.0

6.5
6.5

14.0
31.4

1.5

1.5

1.5
1.5

5.0
14.0
16.0

12.0
14.0

8.0
10.0

Rate of
Moisture Atterberg Limits I Modified Specific Permeability

Content, X LL PL PI Proctor Gravity (on/sec)

10.2
7.0

19 12 7

(No Sample)
15 11 4

8.5

10.8
9.3 20 13 7

7.3

9.9
8.6
8.7

2.80

23 13 10

14.5

10.6
22 13 9

10.9
10.6

17 12 5

17 13 4
11.0

18 12 6
17 13 4

11.0

19 14 5
12.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Number

ECC/SB-11
w,

ECC/SB-12

ECC/SB-13

ECC/SB-14

ECC/SB-15

Ĉ/SB-16

ECC/SB-17

ECC/SB-18

ECC/SB-120

ECC/SB-121

ECC/SB-122

ECC/SB-123

Depth,
Sample

S-5
S-9

• S-10
S-ll
S-12
S-12D

S-10

S-7
S-8

S-6
S-7

S-6
S-7

S-3
S-3D
S-4

S-2

S-6
S-9
fl l f\&10

S-13
&130
S-14
S-140

S-12
SB-12D

S-4&6

S-748

8.0
16.0

22.0
22.0

18.0

12.0
14.0

10.0
12.0

10.0
12.0

2.0

10.0

16.0

33.0

ft

- 10.0
- 18.0
-
.
- 24.0
- 24.0

- 20.0

- 14.0
- 16.0

- 12.0
- 14.0

- 12.0
- 14.0

—

-
-

- 4.0

- 12.0

-20.0

- 35.0
-

...

-

Moisture
Content, X

10.1
10.4

9.2

9.2

10.6

10.6

10.3

9.7
10.1

20.7

10.0

7.5 - 15.5

15.0 - 19.0

Rate of
Atterberg Limits X Modified Specific Permeability
LL

17

21

19
25

18

17

18

19

17

21

19
20

19
20

19

20

PL

12

13

16
14

13

12

12

12

13

13
13
14

13
13

13

14

PI Proctor Gravity (cm/ sec)

5

8

3
11

5

5

6

7

4

8

6
6

6
7

6

6



NORTHSIDE LANDFILL

CH2MH111
ATEC Project Number 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Number

ECC/SB-124

NSL/SB-122

NSL/SB/124

TP-100

TP-101

TP-102

TP-103

TP-104

TP-105

TP-106

TP-107

Sample

S-10

S-5

S-9

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

G-l
G-2
B

Depth,
ft

-

11.0 - 13.0

-

3.8
7.6
3.8

4.0
5.6
5.6

3.0
8.0
7.5

4.0
9.0
4.0

5.0
9.3
5.0

4.0
6.7
4.5

3.0
8.0
3.4

5.0
8.0
5.0

Moisture
Content, X

12.0

8.4

12.1
11.9
9.2

21.0
13.4
10.6

24.8
13.1
11.1

13.7
10.7
10.8

14.8
11.9
11.2

18.7
16.1
11.5

18.4
17.4
11.9

12.1
10.9
10.6

Atterberg Limits X Modified Specific
LL PL PI Proctor Gravity

20 13 7

22

21

19

20

21

27

15

15

13

14

13

21 15

14 13

19 13

94.8

95.0

95.5

95.2

94.9

94.8

94.9

95.4

Rate of
Permeability
(cm/sec)

8.5 x 10

1.8 x 10"

-9

1.3 x 10,-8

1.4 x 10,-8

1.1 x 10'

2.6 x 10"

,-8

7.4 x 10,-8

9.5 x 10-9



NORTHSIDE LANDFILL

CH2MH111
ATEC Project Number 21-81008

June 9, 1988

Test Results (cont'd)

Boring
Number

TP-108

TP-109

Sample

G-l
G-2
B

G-l
G-2
B

Depth,
ft

2.5
7.0
3.0

3.0
8.5
8.0

Moisture
Content. X

25.6
22.3
11.4

29.0
13.0
11.4

Rate of
Atterberg Limits X Modified Specific Permeability
LL PL PI Proctor Gravity (cm/sec)

22 15 7 95.5

23 15 8 94.5

6.8 x 10-9

1.3 x 10-8



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring: Packing Sand
Sample:
Depth :

Sieve Size

1"

3/4"

1/2"

3/8"

14

18 100

116 12

130 0.4

#50 0.3

1100

1200 0.3

119
S-9
21,0 - 22.0

X Finer

-

100

95

-

78

57

42

32

22

16

12.5

ECC/SB-4 ECC/SB-6
S-12 & 13 S-17
22.0 - 26.0 32.0 - 34.0

-

100

92

90

80

65 100

46 99

28 98

12 88

6 29

4.1 8.4



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring:
Sample:
Depth :

Sieve Size

1"

3/4"

1/2"

3/8"

14

18

116

130

150

1100

1200

ECC/SB-6
S-17
32.0 - 34.0

-

-

-

-

-

100

99

98

88

29

8.4

ECC/SB-7
S-9 & 10
16.0 - 20.0

X Finer

-

100

99

98

90

78

59

36

14

6

3.9

ECC/SB-8
S-9
17.5 - 18.0

-

-

100

99

98

96

94

92

78

55

37.5

ECC/SB-10
S-8

-

100

97

95

91

85

76

60

39

21

13.1



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring:
Sample:
Depth :

Sieve Size

1"

3/4"

1/2"

3/8"

14

18

116

130

150

1100

1200

ECC/SB-11
S-8
14.0 - 16.0

-

-
-

100

96

83

63

433

19

8

4.2

ECC/SB-12
S-7
12.0 - 14.0

X Finer

100

84

70

55

46

34

23

15

10

6

4.1

ECC/S8-14
S-8, 9 & 10
14.0 - 20.0

100

96

93

87

78

69

59

49

31

16

11.3

ECC/SB-15
S-ll
20.0 - 22.0

\

100

94

90

83

67

54

42

3̂

19

11

8.0



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Sieve Analysis

Boring:
Sample:
Depth :

Sieve Size

1"

3/4"

1/2"

3/8"

14

18

116

130f

150

#100

#200

ECC/SB-20
S-9
16.0 - 18.0

-

100

98

96

82

65

46

32

15

9

6.6

ECC/SB-20
S-9D
16.0 - 18.0

-

-

100

98

88

76

61

44

24

16

12.7

ECC/SB-124
S-4

X Finer

-

100

94

90

80

71

64

58

24

14

11.1

ECC/SB-124
S-6

-

100

98

95

68

47

33

25

18

13

10.3

TP-100
G-3
8.7

100

95

90

84

66

53

40

24

11

7

6.1



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

18

#10
#16

#30
#40

#50

#80

#100

#200

100
S-3
5.0 - 7.0

100
94

-

91

87

84

81

78

75
67

65

55.3

100
S-9
20.0 - 21.5

X Finer

-

100
99

95

90

87

83

80
76
68

66

55.3

101
S-3
5.0 - 7.0

-

-
100

99
-

98

97

96

95

92

91

82.7

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

46.9
39.9
33.0
29.5
24.3
18.2
13.9

Hydrometer
Size (mm)

0.033
0.021
0.013
0.009
0.006
0.003
0.001

Percent
Finer

42.1
37.6
28.6
26.9
22.4
17.0
11.6

Hydrometer
Size (mm)

0.
0.

.029

.020
0.012
0.009
0.006
0.003
0.001

Percent
Finer

74.4
58.7
47.0
40.1
34.3
25,5
18.6



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"

3/8"
#4

#8

#10
#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.006
0.003
0.001

101
S-6
12.5 - 14.5

-
100

98

92

82

73

71

63

55
52

48

42
40

33.7

Percent
F1n«r

25.4
24.0
19.8
17.0
14.1
10.6
7.1

102
S-5
10.0 - 12.0

X Finer
-

-
100

98
94

90

-
87

84

81

77

69
68

57.7

Hydrometer Percent
Size (mm) Finer

0.031 51.4
0.021 42.5
0.012 35.4
0.009 30.1
0.006 25.7
0.003 21.3
0.001 15.1

103
BS-1
0.0

-
100

99

-

95

91

90

86

82

80

75

67

65

56.1

Hydrometer
Size (mm)

0.031
0.021
0.012
0.009
0.006
0.003
0.001

- 15.0

Percent
Finer

51.7
42.8
34.8
29.4
25.9
21.4
15.2



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8
#10

#16

#30
140

#50

#80

#100

#200

Hydrometer
Size (mm)

0.033
0.021
0.013
0.009
0.006
0.003
0.001

103
S-4
8.5 - 10.5

-
100
9-7
96

86

78

77

72

67

63

59

50

48
40.8

Percent
Finer

36.6
29.0
23.6
19.1
16.8
12.2
7.6

103
S-8
18.5 - 20.5

X Finer
-

-
100
99

96
92
91
87

83
80

76

68
65

55.4

Hydrometer Percent
Size (mm) Finer

0.033 43.3
0.021 39.7
0.012 30.7
0.009 24.4
0.006 20.8
0.003 16.3
0.001 11.7

104
S-3
6.0

-
-

100
97

94

90

-

87

83

80

76

68

66

55.5

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

- 8.0

Percent
Finer

45.0
41.4
32.4
28.8
25.2
18.9
14.4



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size

1"
3/4"

1/2"

3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

104
S-8
18.5 - 20.5

'

100

96

95
90
87

86
82

78

75
71

63

61

52.2

Percent
Finer

42.8
38.5
31.6
27.4
24.8
18.0
12.0

105
BS-1
0.0 - 2.5

X Finer

-
-

100
99
95
92

91
87

83

80

76
67
65

56.0

Hydrometer Percent
Size (mm) Finer

0.032 46.8
0.021 41.4
0.012 34.2
0.009 28.8
0.006 26.1
0.003 19.8
0.001 13.5

105
S-5
11.0

-

-

100
98

90

85

84

79

74

70

65

55

53

45.1

Hydrometer
Size (mm)

0.033
0.021
0.013
0.009
0.006
0.003
0.001

- 13.0

Percent
Finer

38.5
33.4
25.9
24.2
20.9
15.9
11.7



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
14

#8

#10
#16
#30
#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

105
S-8
18.5 - 24-

' -

-
100

99

95

91
-

88

83

81

77

70

68

57.8

Percent
Finer

45.2
39.8
30.8
28.1
23.5
18.1
12.7

106
S-3

A 6.0 - 8.0

X Finer

-
-

-

100

96

93

92

89

85

82

77

62

67

58.1

Hydrometer Percent
Size (mm) Finer

0.032 47.6
0.021 43.0
0.012 34.8
0.009 32.9
0.006 26.5
0.003 21.0
0.001 15.5

107
S-4
7.5

-
-

100

99

96

93

92

89

85

83

79

70

68

58.0

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

- 9.5

Percent
Finer

45.8
42.2
33.0
31.2
25.7
20.2
14.7



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8
#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

107
S-9
20.0 - 21.5

'

100
96

93

91

87

86

83

79

76

73

65
63

53.9

Percent
Finer

44.5
39.4
30.8
28.3
23.1
18.0
12.8

108
S-2
2.5 - 4.5

% Finer

-
• -
-

100

97

92
90
87

83
81
77

69

67

56.9

Hydrometer Percent
Size (mm) Finer

0.032 44.8
0.021 41.2
0.012 34.1
0.009 30.5
0.006 26.9
0.003 19.7
0.001 14.3

108
S-9
20.0

100

81
'

-

77

69

67

66

65

64

62

58

56

49.6

Hydrometer
Size (mm)

0.031
0.020
0.012
0.009
0.006
0.003
0.001

- 21.5

Percent
Finer

41.1
37.2
32.5
29.9
26.5
19.9
13.9



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size

1"
3/4" '

1/2"
3/8"
#4

#8

#10

#16

#30
#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

109
S-4
7.5 - 9.5

• •

100

89

88

86

82

81

79

75
73

69

63

60

50.9

Percent
Finer

38.7
35.5
30.7
25.8
22.6
16.1
10.5

110
S-6
13.5 - 15.5

X Finer
.

100

96

95

91

80

77

74

71

68

64

57

55

47.0

Hydrometer Percent
Size (mm) Finer

0.032 38.4
0.021 30.7
0.012 26.1
0.009 23.1
0.006 20.0
0.003 14.6
0.001 9.0

110
S-8
18.5

.

-

100

96

86

72

69

59

42

31

22

15
14

10.8

Hydrometer
Size (mm)

0.037
0.023
0.013
0.010
0.007
0.003
0.001

-20.5

Percent
Finer

6.2
-

5.5
4.1
3.4
2.7

-



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10

#16
#30
#40
#50
#80

#100

#200

Hydrometer
Size (mm)

0.032
0.020
0.012
0.009
0.006
0.003
0.001

111
BS-1

-
-

100

99

98

95

-

92
89
87

83

75

73

63.0

Percent
Finer

51.5
47.7
39.1
34.4
30.5
24.8
21.0

111
S-10
23.5 - 24.5

X Finer
-
-
-

•
-

100

99
97

88
79

63
40

33

13.0

Hydrometer Percent
Size (mm) Finer

0.037 3.9
0.023
0.014
0.010
0.007
0.003 2.9
0.001 2.0

115
S-11B
26 -

-

100

98

95

91

84

83

77

70

66

61

49

48

37.8

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.007
0.003
0.001

27

Percent
Finer

25.5
22.2
19.8
16.5
14.8
11.5
9.1



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size

1"
3/4"

1/2"
3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.006
0.003
0.001

115
S-13
31-32

-

.

-

100

96

93

-
90

85
82
75

56

51

37.7

Percent
Finer

30.5
26.8
20.3
18.5
17.5
12.0
9.2

116
S-3
5-7

X Finer

-

-
-

100

99

-

-

-

-

98

94

68

61

45.9

Hydrometer Percent
Size (mm) Finer

0.034 34.5
0.022 30.6
0.013 22.7
0.009 20.7
0.006 18.7
0.003 14.8
0.001 12.8

116
S-9T
20-21

-

-

100

99

95

90

89

86

80

77

72

63

61

53.1

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003

. 0.001

and 98
.5

Percent
Finer

42.4
37.1
30.1
26.5
24.7
17.7
12.4



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.037
0.023
0.013
0.010
0.007
0.003
0.001

117
S-16 and 17
39-4*
^iS-^i.O <p

-

-

-

-
-

-
100

99
97
94

82

40

35

19.8

Percent
Finer

9.9
7.9_

5.9_

4.0
3.0

118
S-6 and 7
12.5-16.5

X Finer
-

100

99

-
97

93

91

89
84

81
77

69
67

57.6

Hydrometer Percent
Size (mm) Finer

0.033 40.7
0.021 37.1
0.012 32.6
0.009 28.9
0.006 23.5
0.003 19.9
0.001 15.4

ND-1
BS-1
0-1.

-
-

-

100

98

95

-

92

88

85

81

73

71

62.0

Hydrometer
Size (mm)

0.032
0.020
0.012
0.009
0.006
0.003
0.001

5

Percent
Finer

52.3
48.5
39.0
35.2
31.4
23.8
19.0



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10
#16
#30
#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

ND-3
BS-2
0-1.5

-

100

99
97

90

86

85

81
77

73

69
62

59

50.1

Percent
Finer

41.5
38.1
29.6
27.1
24.5
21.1
13.5

ND-6
BS-4
0-1.5

X Finer
-
-

-
100

97

95
94

92
89
86
82
72

70

59.9

Hydrometer Percent
Size (mm) Finer

0.032 49.1
0.021 45.3
0.012 37.8
0.009 34.0
0.006 30.2
0.003 23.6
0.001 19.8

ND-9
BS-5
0-1.

-

-

100

99

95

91
-

87

83

80

76

68

65

56.3

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

5

Percent
Finer

46.2
42.6
33.5
30.8
28.1
19.9
15.4



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring
Sample
Depth

Sieve Size
1"

1-1/2"
3/4"

1/2"
3/8"
#4

#8

#10

#16

#30
#40

#50
#80

#100
#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

BS-6
0-1.5

-

-
-

100
99

96

92

91

87

83

80

75
66

64

53.2

Percent
Finer

39.9
36.3
30.8
27.2
23.6
17.2
13.6

ECC/SB-2
S-5
8-10

X Finer

100
79
72
63
58
46

35

33

26

19

17

14

11

-
8.7

Hydrometer Percent
Size (mm) Finer

0.036 6.5
0.023 5.9
0.013 5.2
0.009 4.6
0.007 2.9
0.003 2.6
0.001 1.3

ECC/SB-5
S-12
22-24

-
-

100

97

94

81

67

63

48

30

22

14

7

6

4.4

Hydrometer
Size (mm)

0.037
0.023
0.014
0.010
0.007
0.003
0.001

Percent
Finer

3.7
2.5
1.2

-
-'

-



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring: ECC/SB-5
Sample: S-i#TWD
Depth : 22-24

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8
#10

#16

#30
#40

150

#80

#100

#200

Hydrometer Percent
Size (mm) Finer

0.037 3.7
0.023
0.014 2.5
0.010
0.007
0.003 1.2
0.001

-
-

100
93

81

66
63
49
34
27

18

10

9
5.4

ECC/SB-9
ruj c 7
T*̂  O" W

X Finer

Hydrometer
Size (mm)

0.037
0.023
0.013
0.009
0.007
0.003
0.001

100

95

88

69

55

53

46

37

31

20

10

9

6.0

Percent
Finer

4.2

-
-.

2.6
2.1
1.1

ECC/SB-12
S-9
16-18

.

-

100

99

95
86

83

80

76

74

70

63

61

53.8

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

42.8
37.9
32.9
29.6
23.9
18.1
11.5



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.034
0.022
0.013
0.009
0.007
0.003
0.001

ECC/SB-13
S-16 and 19

.
-

-
-
-
-
-

100

99
-

97

88
85

69.9

Percent
Finer

37.7
25.8
13.9
9.9
.

6.0
.

ECC/SB-16
S-7

^ X Finer

-

-
100
98
94

83

80

77

73

71

67

62
60

52.0

Hydrometer Percent
Size (mm) Finer

0.032 41.3
0.021 36.5
0.012 30.2
0.009 25.4
0.006 23.8
0.003 17.5
0.001 12.7

ECC/SB-17
S-7 and 8
12-16

-
100
97
94

85

75

73

60

50

45

37

15

12

6.2

Hydrometer
Size (mm)

0.037
0.023
0.014
0.010
0.007
0.003
0.001

Percent
Finer

4.3
3.6
2.2
1.4

-

--



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10

#16

#30

#40

#50

180

#100

#200

Hydrometer
Size (mm)

0.036
0.023
0.013
0.009
0.007
0.003
0.001

ECC/SB-19
S-15
26-30

Percent
Finer

6.7
5.8
5.8
5.0
3.7
2.5
1.2

100

90

81

76

60

44

42

32

23

20

16

13

12

9.6

ECC/SB-121
S-9 and 10

X Finer
-

-

-
100

98

92

90

88

84

82

78

71

69

60.7

Hydrometer Percent
Size (mm) Finer

0.032 47.5
0.021 41.2
0.012 34.9
0.009 31.4
0.006 26.9
0.003 21.5
0.001 14.3

ECC/SB-122
S-10
23.5-25.5

-

100

98
95

85

72

68

59

49

45

40

33

32

25.8

Hydrometer
Size (mm)

0.035
0.022
0.013
0.009
0.007
0.003
0.001

Percent
Finer

18.9
17.5
15.5
13.5
11.5
8.1
4.7



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.035
0.022
0.013
0.009
0.007
0.002
0.001

ECC/SB-123
S-5
10-11.5

-
-

-

100
99

95

94

90

85

82

75

62
58

43.9

Percent
Finer

26.1
23.3
18.7
14.9
13.1
11.2
9.3

TP100

3'10"

X Finer

-

-
-
-

100

99

-
97

93

90

86

77

74

64.1

Hydrometer Percent
Size (mm) Finer

0.032 48.3
0.021 40.4
0.012 36.5
0.009 31.5
0.006 26.6
0.003 21.7
0.001 16.7

TP101
B
5'7"

-

-

-

100

98

94

93

90

86

84

80

72

70

59.8

Hydrometer
Size (mm)

0.032
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

47.2
43.5
36.1
33.3
26.8
19.4
15.7



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10

#16

#30
#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

TP-102
B
7'6"

-
100

96

-
94

92

91

87

83

81
77

70

66

57.3

Percent
Finer

43.4
38.0
34.4
30.8
24.4
19.0
14.5

TP-103
B
4'

X Finer

-

100

98

96

93
90
89

86

82
80
76
69

67

57.1

Hydrometer Percent
Size (mm) Finer

0.032 44.3
0.021 41.6
0.012 35.4
0.009 30.1
0.006 23.9
0.003 17.7
0.001 14.2

TP-104
B
5'

-

-
-

100
98
94

93

91

87

85

80

72

69

60.1

Hydrometer Percent
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

Finer

41.7
38.9
32.4
27.8
24.1
18.5
14.8



NORTHSIDE LANDFILL

CH2M Hill
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8

#10

#16
#30

#40

#50

#80

#100

#200

Hydrometer
Size (mm)

0.033
0.021
0.013
0.009
0.006
0.003
0.001

TP-105
B
4'6"

-

-
100
99

98

95

-

93
90
87

83
70
67

56.3

Percent
Finer

38.1
34.3
26.7
22.9
21.0
17.1
13.3

TP-106
B
3'5"

X Finer
-

100
98
96
95

92

91

88
83
80

75

66

64

55.2

Hydrometer Percent
Size (mm) Finer

0.033 43.2
0.021 39.6
0.012 32.4
0.009 27.0
0.006 25.2
0.003 18.0
0.001 14.4

TP-107
B
5'

-

-

100

99

97

94

-

91

85

83

78

71

68

57.8

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

Percent
Finer

44.9
39.3
33.7
28.0
23.4
16.8
14.0



NORTHSIDE LANDFILL

CH2M H i l l
ATEC Project Number 21-81008

June 9, 1988

Test Results - Grain Size Analysis

Boring:
Sample:
Depth :

Sieve Size
1"

3/4"

1/2"
3/8"
#4

#8
#10

#16

#30

#40
#50
#80
#100
#200

Hydrometer
Size (mm)

0.033
0.021
0.012
0.009
0.006
0.003
0.001

TP108
B
3'

-

•
-

100
96
93

92

90

85

82
77

68

65
55.3

Percent
Finer

42.2
39.5
33.0
31.2
24.8
19.3
16.5

TP109
B
8'

X Finer
-
-

-

100
98
94

93

91
87
84

80
72
69

58.4

Hydrometer Percent Hydrometer Percent
Size (mm) Finer Size (mm) Finer

0.033 42.5
0.021 38.8
0.012 33.3
0.009 29.6
0.006 25.0
0.003 18.5
0.001 14.8



ATEC Associates, Inc. G-6

w Coraumng OmMMMcal t M«>m» Cngitwwi

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/ Louisville)

Client:.
CH2 M Hill

ATEC Job No:. 21-81008

Project Nome:. North Side Landfill

B-103
Sample obtained from:

e ... ... brown silty claySample Description: £ -_
Method A

Test Type: ——

BS-1
Project location:.

0 ' -15 f

Tested by:.
D. Sparks

Proctor:

Date.-_

Modified

3-28-88

140

138

136
*•>

3134

132

130

i
128

126

124

2 3 4 5 6 7 8 9 10 11 12 13

MOISTURE CONTENT - %

Maximum Dry D«»»i«y 136.1 lh. /fu h Optimum Moisture___IiZ.

Remarks: '

14



ATEC Associates, Inc.

••ptyTo

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati / Louisville

Client:.
CH2 M Hill

ATEC Job No:. 21-81008

Project Name: Northside Landfill Project locations.

Sample obtained from:. B-105, BS-1 0'-25'

Sample Description: Brown silty clay

Test Type:

Tested by:

i4c :

136 ;

-I

1 7 L2 *• ̂ ^\
m
£

t132 .

M
Z

> '.
S

124 •

neiuuu A

D. Sparks

2

Maximum Dry Densi

Remark*.

3 4

^ 135.8

5

iht

i 'r

u

j ^J

- y t* a • « i
^

Procti

.

1̂
* s

v
*

a,, noaixiea

^-7fl-Rfl

L

^

J

1

X

1

6 7 8 9 10 11 12
MOISTURE CONTENT - %

./cu.ft. Optimum Moistur

13 14

. 7.6 ^

•v.

t



ATEC Associates, Inc. a-6

Consulting atcnennic* 4 MaMrttn

*Mhr To:

CH2M \Hill

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati / Louisville

21-81t)08

North side landfill/FCC

Sample obtained fron
H

Sample Des" iptlen:

on-site Sampl
Project ocotion

e No. B-lll

Zionsville, IN

85-' y*J
edium brown silty clay with a trace of sand

Method A

r..»~4 h~. w « Bracken

—

—

30 ~~~ , ~ ~

3 1 29
•N»
uj

•g

>128 ;t
Jn
Z
*

177^ i .» /
ec

124 .-.-. .--

4

f

P

P

P

,

r
A

f

1
1

Vf1/
ITii

^
t .

" 2
'

Procti

Dote:

• B I • •

Modified
ar.

3-30-88

5
^

^

^ k
l

1 y
.i

8 9 10
MOISTURE CONTENT - %

Maximum Dry Density.

Remarks: ..._____

131.9 .lbs./cu.ft.

11

Optimum Moisture.

12

10.1



ATEC Associates, Inc. G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cmcmnati/ Louisville

Client:
CH,M Hill

ATEC Job No:. 21-81008

Project Northside Landfill Project location:

0Sample obtained from:.

cu._~u r%.̂,,i..:-.. Medium Brown clayey silt with some sand and gravel3OmplO fc"T"~rlpTaTr"* - -- "

Test Type; _

Tested by: _

, Method A

W. Bracken
Proctor:.

Dote:

Modified

4-6-88

135 :i:

. _ »,i j j

32 .

6

A

A

A

7

A

A

f

2

. 2
r

/

Inv\Jt

8

• •
r

f

-?
*

z ::•

9

• k

^ ' .

.

'

^

' C

(

k

,

11 12

Maximum Dry

Remarks:

MOISTURE CONTENT - %

135.5 tk. /,v u Optimum Moisture.



ATEC Associates, Inc. a-e

11 Mtunx IngintOT

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/ Louisville

Client:.
CH?M Hill

ATEC Job No:. 21-81008

Project Nome:
Northside Landfill

Project location:.

TP 101 B 5 ' 7 "
Sample obtained from:

Sample Pw'p*8*"" l*8nt brown sandy, silty clay with a trace of gravel
„ „ Method A
Test Type: Proctor:.

Test* by: W' Bracken ^__

Modified

4-6-88

137 '.

36

3135 ;
•

ufl

"134 -
fc
ft
Z

"133 .

S .

132

.

Maximum

Remarks: _

5

Dry p«n«t«y .

£

• • E

6

136. 7lh../

.
j

f
2>

/
f
/

mui1If1

_ . -, * e : :

'r
\

S
™

'
'

' C j
.

S [jn
|C

f s

7 8 9 K

MOISTURE CONTENT - %

eu.ft. Optimum Moistur

} 11

8.4 ^



ATEC Associates, Inc. G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincmnati/Louisville

21-81008
clitnt. CH.M Hill

Project

Sample

Sample

Test Tyj

Tested!

134

133

132

£
£130
ft

o
128

7

M

o

0

M

»>

ome:

btoin

>escri

North side Landfill

iedfr

ption

o TP102 B 7 '6"

ATEC Job No

Project locatfa&fv

Medium brown clayey silt with some sand and a trace of gravel

Method A

W. Bracken

7 3

._ 1
T.X*
t /iJlu

T^n
— UL
JLLjf

jTf
[/[

JLjLT*
T"
T"
l*

j
. . . Z

2
: ::

'
'

?

9

. « s •» « ,

Proe

Demi

i
C

6

^_. Modified

4-6-88

.̂ ^

,

.
"

"
C

.
"

5

12 13

Maximum Dry Density.

Remarks: ______

MOISTURE CONTENT - %
132.9 .Ibs./eu.ft. Optimum Moisture. 9.9



ATEC Associates, Inc. G-6

Conwrnng QtoitamcM t MMIMM CnginMre

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

"W
••ply To

CH, M Hill

.-, Northside Landfill

Sample obtained frotr- TP103 B 4 '

District Offic
Baltimore-W

ATEC Job N

Project locot

es: Indianapolis/Chicago
ishington/Cincinnati / Louisville

ff. 21-81008

ion

Sump!* Ow'ptM?- Ii8ht Drown sandy, clayey silt with some eravel

TW.*TW_. Method A

t~j k W. Bracken

137 IIIII IIIII III

136 mi: mi: in

135 III. I IIIII III

3\ _ _

t133 mi 11111 ii
ft
z
S

132 IIIII IIIII III
i : __

m . .__I III. 1 1..

130 IIIII II. II III

129 IIIII IIIII ill

4 5

Maximum Dry P«n«i*y

|"
I/

[ j r
1 1
1 M

I/I
jfnn T«r\f• i/ 1

^ull
jrjr*
yi 1 1
'

........ .2 - .....
1 1 1 1 1 . I I JL 1 1 1 1 1 1iii.ii:£i:iiiit .::::.

£ I

1̂

. J

1
I

1 1n
IVi111
f

Pro

Dot

6 7 8 9 10 11

MOISTURE CONTENT - %

15 A - 7 lfe./_fc

^r. Modified

4-6-88

12 13 14

Optimum Moisture

15 16

9.3 %



ATEC Associates, Inc.
. K. ̂ ^B. M^B ̂ ^m ^HV "

A«*y To.

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:. CH0 M. Hill ATEC Job No:
21-81008

Project Nome:.
Northside Landfill

Sample obtained from:

Sample Description:—

TP104
Project location:.

B 5'

light brown sandy, clayey silt with a trace of gravel

Test Typ

Tested!

135

134

133

3132

*^131
ft

J1JO
oc
O

129

128

127

Moximu

Remark)

»e:

>y:

neLnoa A

W. Bracken

7

m Dry Density

• • .•

8

132

- '! . .

.7

,.j

n

.
7

j
*

_ zJt±ZL
IL: : _ _ :zi in:t: " :•

. . . * • !- -w"
2

•- • w •
SJ

1

r

c

*

9 10
MOISTURE CONTENT - 9

»I./CU.ft.

roc

>0tl

k

V

*«, Modified

4-6-88

\

11

I

o

*

12 13

9.9



ATEC Associates, Inc.

ft*pfy To

G-6

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices. Indianapolis/Chicago
Baltimore-Washington/Cincinnati/ Louisville

CH2 M Hill ATEC Job 21-81008

Sample obtained froi

Sample Description:.

Northside Landfill

TP105 B

light brown sandy silt

Method A

U. Bracken

4 '6"

Pr«*«r. Modified

*-7-88

!L 3^i

133 :ni: mi: in

132 mi;: mil in

3131 mi: mi: in
•t

•O
*•*
>130 IIIII IIIII ±1
ft
j£
A

129 IIIII IIIII III
: .::

128 ...II IIIII III

127 IIIII IIIII III

126 ~~~~~ iiiii ; i :

6

Maximum Dry Dantity

j
*

["I
Tr
"f
r

"i jfr"jfT~
J\\

.
'

_. . .Z - - -
4

7
ul '

,m •'. .........

J™

^A

t

~f 9* : ».

7 8 9

MOISTURE CONTENT

132.9 i^/«.fc

^ ^ i
. _ S 11

: : j: : ii: : ilni
1W|\\

m1 1I

10 11

Optimum Moisture

12

9.2 *.



ATEC Associates, Inc. a-6

M««y To

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:. CH~ M Hill ATEC Job No: 21-81008

Project Nome:.
Northside Landfill

Project location:

Sample obtained from: TP 106 B 3 ' 5 '

Sample Description:
light brown sandy, clayey silt with some gravel

Test Type:
Method A Modified

w- Bracken 4-6-88

132

131

130

**t
3129

I

'127
i

i
126

12

124

Maximum Dry Density

Remarks: ______

6 7 8

129.6

9 10 11 12 13 14 15 16 17

MOISTURE CONTENT - %
9.8

Ibs./eu.ft. Optimum Moisture %



ATEC Associates, Inc. G-6

Consulting Ocottcnmcal 4 MMWUM Englnwr*

••ply To

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati / Louisville

Client:.
CH9 M Hill ATEC Job No:. 21-81008

Project Name:.
Northside Landfill Project location:.

Sample obtained from:.
TP107 B 5'

Sample Description:.
dark brown clayey silt with a trace of sand and gravel

Test Type:.

Tested by:

Method A

W. Bracken

Proctor:.

Date:

Modified

4-6-88

135

134 ;;•

133 HI

3132 I"\

—
tK
Z
JC

130 III

129 HI

128 ,~~

127 ...

Maximum Dr

3

y Dens

4 5

i*y 1

6

Iht

Lr
I

T I/Irj/, LuLM1\I11fl

f
t.

,

? t ! S'«M M

rf - '-'•st: :it:±:
u1Ji
1
1

"n: ::
7 8 9 10 11 12 13

MOISTURE CONTENT • %

./eu.ft. Optimum Moisture.

14 15

9.7 *



ATEC Associates, Inc. G-e

ConMHMf Quilicmnlim t nnnnjli

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:.
CH- M Hill ATEC Job No:. 21-81008

Project Nome:.
Northside Landfill

Project location:.

Sample obtained from: TP108

Sample Description:
medium brown clayey silt with a trace of sand and gravel

Test Type:.

Tested by:.

Method A

W. Bracken
Proctor:.

Date:

Modified

4-8-88

132

131

130

1l29

128

'127

I
126

125

8 129 10 11
MOISTURE CONTENT - %

Maximum Dry Density Ll?_ll__lbs./eu.ft. Optimum Moisture.

Remarks:. .___________________^__^_______________.

13

10.0



i, Inc.
Co

••ply To

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati / Louisville

G-6

CH2 M Hill

e-^K.—. Northside Landfill

Sample obtained fron

Sample Description:

TP109 B 8

ATEC Job Nc

Project locoti
i

21-81008i.

an

Medium brown clayey silt with a trace of sand and aravel

, _ Method A
Test Type;

T..t~J bw W* BraClCen

37

1 3c

135 —

3134 I I I I " HI
< i n_ : .i.
>. i j j
«̂z
> . I _

31

129 :i;i: in

i 7
I* ,

"T" *
|1

f Jr

1̂jrT"
,

j
"

1

j

'

g *

^
^2

A
,

i

^ k

Proc

DOM

*
j

. . 5 .
V

tor:

H

Modified

4-8-88

7 8

Maximum Dry Den*ity__il4_l̂ _lbs./eu.ft.

Remarks: ________^_^___«^_^^^^^_

9 10
MOISTURE CONTENT - %

11 12

Optimum Moisture __fLu



ATEC ASSOCIATES. INC. FIELD DENSITY TEST RESULTS

Consulting Gaotachnical 6 Matarials Engineers

Project Nortfasida Landfill Project Nwbar 21-82083

Client ATEJC-DriUinq Inapaction Data: 3-25-88

Contractor

en Eojuipnant Inspector S. Gray

TEST LIFT/ MAX. DRY MOISTURE PROCTOR
NO. LOCATION ELEV. DEN. DEN. % %

1 Saa cliant raprasantativa existing 128.4 112.1 16.0 87.3
for locations grada

alavations

2 Saa cliant raprasantativa axisting 128.4 109.6 17.8 85.4
for locations grada

alavations

3 Saa cliant raprasantativa axisting 135.2 117.0 13.8 86.5
for locations grada

alavations

4 Saa cliant raprasantativa axisting 135.2 108.1 14.5 80.0
for locations grada

alavations

5 Saa cliant raprasantativa axisting 131.9 111.4 15.6 84.5
for locations grada

alavations

6 Saa cliant raprasantativa axisting 129.6 99.7 15.7 76.9"
for locations grada

alavations

7 Saa cliant raprasantativa axisting 129.6 112.8 14.6 87.0
for locations grada

alavations

Minimum Spacification Raquiramant is % of vodifiad Proctor

* - Taat failad to maat minimum dansity raquiramant.
R - Ratast of praviously failad tast.

REMARKS:



ATEC ASSOCIATES, INC. FIELD DENSITY TEST RESULTS

Consulting Gaotachnical & Matarials Enginaara

Project Northsida Landfill Project Niscbar 21-82083

Cliant ATEC-DrLUirq Inapaction Data: 3-25-88

Cut! tr actor

Ccppaction Equipment Inspactor s. Gray

TEST LIFT/ MAX. DRY MOISTURE PROCTOR
NO. LOCATION ELEV. DEN. DEN. % %

8 Saa cliant raprasantativa axisting 136.5 121.6 13.3 89.1
for locations grada

alavations
'

9 Saa cliant raprasantativa axisting 136.5 122.1 13.5 89.5
for locations grada

alavations

10 Saa cliant raprasantativa axisting 136.5 102.8 18.2 75.3
for locations grada

alavations

11 Saa cliant raprasantativa axisting 134.8 121.6 9.6 90.2
for locations grada

alavations

12 Saa cliant raprasantativa axisting 134.8 120.8 10.7 89.6
for locations grada

alavations

Saa cliant raprasantativa axisting 134.8 118.9 13.4 88.2
for locations grada

alavations

14 Saa cliant raprasantativa axisting 134.8 121.4 11.0 90.1
for locations grada

alavations

15 Saa cliant raprasantativa axisting 134.8 122.3 14.8 90.7
for locations grada

alavations

16 Saa cliant raprasantativa axisting 131.9 112.0 13.8 84.9
for locations grada

alavations

Minimum Specification Raquiramant is % of modified Proctor

* - Taat failad to maat minimum dansity raquiramant.
R - Ratast of praviously failad tast.

REMARKS:



ATCC Associates, Inc. G-6

w MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati / Louisville

Client:.
CH2M Hill ATEC Job No:. 21f8r008

Project Nome:
North side Landfill/FCC

Project location:
Zionsville, IN

Sample obtained from:

Sample Description:—

Test Type:

Tested by:

on-site Sample No. BS-1, ND-1

dark brown silty clay with a trace of gravel
Method A

W. Bracken
r rocfOTs.

Dotet

Modified

3-30-88

131

130

129

3128

|

127

125

124

123

Maximum Dry Density

Remarks: -

8 9

128.4

10 11
MOISTURE CONTENT - %

lbs./cu.ft.

12

Optimum Moisture.

13

11.1



ATEC Associates, Inc. G-6

w 11 MMii'HH Inynttn

*«»t»To:

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

Client:.
CH2M Hill

ATEC Job No:. 21-81608
North side landfill/FCC

Project Name;. Project location:
Zionsville, IN

Sample obtained from:.

Sample Description:_

Test Type:

Tested by:

on-site Sample No. BS-2, JJD-3

medium brown silty clay with some sand & gravel

Method A

W. Bracken

Procter:.

Dote:

Modified

3-30-88

137

136

135

3134

133

I
132

131

13C

4

5

Maximum Dry Density.

Remorksi ______

6

135.2

7 8 9 10
MOISTURE CONTENT - %

.lb«./cu.ft. Optimum Moisture.

11

8.2



ATEC Associates, Inc. G-6

*••<» To

Client:.
CH2M Hifrfc

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

21-81008

Project Name:____

Sample obtained from:.

Sample Description:

Test Type:

Tested by:

North side landfill/FCC

on-site

ATBC Job No:

Project 1̂ *.̂ . Zionsville. IN

Sample No. BS-4, ND-6

light brown silty clay with a trace of aand and gravel

Mehtod A

W. Bracken
Proctor:.

Dote:

Modified

3-30-88

132

131

13C

,3129
i
128 i

12i
126

125

124

10 11
MOISTURE CONTENT - %

Maximum Dry Density.

Remarks:

129.6 .lbs./cu.ft.

12

Optimum Moisture.

13

10.8



ATEC Associates, Inc. G-6

Contorting Qxmcmilcm 4 HMMMM EngMMr*

MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/ Louisville

Client:.
CH2M Hill

ATEC Job No:.
21-81008

Project Nome;

Sample obtained from:.

North side of landfill/FCC

on-site
Project location:

Zionsville, IN

Sample No. BS-5, ND-9

Sample Description: dark brown clayey silt with a trace of sand and gravel

Test Type:.

Tested by:.

Method A
W. Bracken

Proctor:.

DotOi

Modified
3-30-88

138

137

136

3135

Jl
9

£134

*133

132

131

Maximum Dry

Remarks: __

7

136.5

8 9
MOISTURE CONTENT - %

.ft.

10

Optimum Moisture.

11

8.5



ATEC Associates, Inc. s-t

w MOISTURE/DENSITY
RELATIONSHIP
(Proctor Method)

District Offices: Indianapolis/Chicago
Baltimore-Washington/Cincinnati/Louisville

CH2M Hill 2-1-81008
Client:.

Project Nome:
North side landfill/FCC

ATEC Job No=.

Project locator
Zionsville, IN

Sample obtained from:.
on-site sample No. BS-6 ,

dark brown to gray clayey silt with soma travel
„ „ Method A

W. Bracken
T..*̂  ky.

137 ; ;; ; ; ; : : : :

13* : :: : ; ; : : i ;

: ; ;; _ . mu~mm

313* ; • • " ; •
c i i : : i: ::s ii i i in:

: .'"'..t
w
Z
0 132
g

i3i : i i i i : i i i :

i3c :n;i ; i i i : '
r

,

f
,

f

J

j
"

/

9
9

Procto

Dot»t

f
si
•

• •• •

Modified
3-30-88

:;s ' ' ' *
i
. s

.™

134.8
Maximum Dry Density lb»./cu.ft.

7 8
MOISTURE CONTENT - %

10

Optimum Moisture.
8.5

Remarks:



Appendix E
Target Compound List
and Contract Required
Quantification Limits
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Appendix E
TARGET COMPOUND LIST AND

CONTRACT REQUIRED QUANTIFICATION LIMITS (Page 1 of 4)

Quantification Llalts

Volatiles

1.
2.
3.
4.
5.

6.
7.
8.
9.
10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
39.
30.

31.
32.
33.
34.

Chlorome thane
Bromome thane
Vinyl Chloride
Chloroethane
Methylene Chloride

Acetone
Carbon Dlsulflde
1,1-Dichloroethene
1,1-Dichloroe thane
1,2-Dlchloroethene (total)

Chlorofom
1, 2-Dlchloroethane
2-Butanone
1,1, 1-Trlchloroe thane
Carbon Tetrachlorlde

Vinyl Acetate
Brooodlchlorooe thane
1 , 1 , 2 , 2-Tetrachloroc thane
1, 2-Dichloropropane
Cis-l,3-Dichloropropene

Trichloroethene
DibroBochlorane thane
1,1, 2-Trichloroe thane
Benzene
Trans-1, 3-Dlchloropropene

Bromoform
2-Hexanone
4-Methyl-2-pentanone
Tetrachloroethene
Toluene

Chlorobenzene
Ethyl Benzene
Styrene
Xylenes (total)

Semlvolatiles

35. Phenol
36. bis(2-Cnloroethyl)etber
37. 2-Chloroobonol
38. 1,3-Dlchlorobenzena
39. 1,4-DlchleTobeuenc

40. Benzyl Alcohol
41. 1,2-Dlchlorobenzene
42. 2-Methylphenol
43. bis(2-Chlorolsopropyl)etber

CAS Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-15-0
75-34-4
75-35-3
540-59-0

67-66-3
107-06-2
78-93-2
71-55-6
56-23-5

108-05-4
75-27-4
79-34-5
78-87-5

10061-02-5

79-01-6
124-48-1
79-00-5
71-43-2

10061-01-6

75-25-2
591-78-6
108-10-1
127-18-4
108-88-3

108-90-7
100-41-4
100-42-5
133-02-7

108-95-2
111-44-4
95-57-8
541-73-1
106-46-7

100-51-6
95-50-1
95-48-7

39638-32-9

Low Concei
Water
(ug/l)

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

5
10
10
5
5

5
5
5
5

10
10
10
10
10

10
10
10
10

it ration Analysis .
Soil/Sediment

(us/kg)

10
10
10
10
5

10
5
5
5
5

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

5
10
10
5
5

5
5
5
5

330
330
330
330
330

330
330
330
330

Note: Specific quantification Halts are highly matrix dependent. The quantification
limits listed herein are provided for guidance and may not always be achievable.

Quantification limits listed for soil/sediment are based on wet weight. The quantification limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
..contract, will be higher. ,_—» ... _ - ^
"Medium Soil/Sediment Contract Required Quantification Limits (CRQt) for Volatile TCL Compounds are
100 tines the individual Low Soil/Sediment CRQL; for Senlvolatile TCL Compounds they are 60 times
the individual Low Soil/Sediment CRQL.



(Page 2 of 4)

Quantification Limits
Low Concentration Analysis*

Semivolattles (Continued) CAS Number

106-44-5
621-64-7
67-72-1
98-95-3
78-59-1

88-75-5
105-67-9
65-85-0
111-91-1
120-83-2

120-82-1
91-20-3
106-47-8
87-68-3

59-50-7

91-57-6
77-47-4
88-06-2
95-95-4
91-58-7

88-74-4
131-11-3
208-96-8
606-20-2
99-09-2

83-32-9
51-28-5
100-02-7
132-64-9
121-14-2

84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1

86-30-6
101-55-3
118-74-1
87-86-5
85-01-8

120-12-7
84-74-2
206-44-0
129-00-0
85-68-7

Note: Specific quantification limits are highly matrix dependent. The quantification limits
listed herein are provided for guidance and may not always be achievable.

'Quantification limits listed for soil/sediment are based on wet weight. The quantification limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
ĉontract, will be higher.
"Medium Soil/Sediment Contract Required Quantification Limits (CRQL) for Semivolatile TCL Compounds
are 60 times the Individual Low Soil/Sediment CRQL.

44.
45.
46.
47.
48.

49.
50.
51.
52.
53.

54.
55.
56.
57.
58.

59.
60.
61.
62.
63.

64.
65.
66.
67.
68.

69.
70.
71.
72.
73.

74.
75.
76.
77.
78.

79.
80.
81.
82.
83.

84.
85.
86.
87.
88.

4-Methylphenol
N-Nitroso-Dipropylamlne
Hexachloroe thane
Nitrobenzene
Isophorone

2-Nltrophenol
2 ,4-Dlmethylphenol
Benzole Acid
bis(2-Chloroethoxy)iM thane
2 ,4-Dichlorophenol

1,2, 4-Trich lorobenzene
Naphthalene
4-Chloroaniline
Hexach lorobut sd iene
4-Chloro-3-methylphenol
(para-chloro-meta-cresol)

2-Methylnaphthalene
Hexachlorocyclopentadiene
2 , 4 , 6-Trlchlorophenol
2,4,5-Trichlorophenol
2-Chloroanaphthalene

2-Nitroaniline
Dimethyl Phthalate
Acenaph thy Iene
2,6-Dinitrotoluene
3-Nltroaniline

Acenaph thene
2 ,4-Dinitrophenol
4-Nitrophenol
Dlbenzofuran
2,4-Dlnitrotoluene

Dlethylphthalate
4-Chlorophenyl Phenyl ether
Fluor ene
4-Nitroaniline
4,6-Dlnitro-2-methylphenol

N-nltrosodiphenylamlne
4-Bromophenyl Pbenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-n-butylphthalate
Fluoran thene
Pyrene
Butyl Benzyl Phthalate

Water
(ug/l)

10
10
10
10
10

10
10
50
10
10

10
10
10
10

10

10
10
10
50
10

50
10
10
10
50

10
50
50
10
10

10
10
10
50
50

10
10
10
50
10

10
10
10
10
10

Soil /Sediment
(ug/kg)

330
330
330
330
330

330
330

1,600
330
330

330
330
330
330

330

330
330
330

1,600
330

1,600
330
330
330

1,600

330
1,600
1,600
330
330

330
330
330

1,600
1,600

330
330
330

1,600
330

330
330
330
330
330



(Page 3 of 4)

Quantification Limits
Low Concentration Analysis

Seaivolatiles (Continued) CAS Number

89. 3,3'-Dichlorobenzidine 91-94-1
90. Benzo(a)anthracene 56-55-3
91. Chryscne 218-01-9
92. bis(2-ethylhexyl)phthalate 117-81-7
93. Di-n-octyl Phthalate 117-84-0

94. Benzo(b)fluoranthene 205-99-2
95. Benzo(k)fluoranthene 207-08-9
96. Benzo(a)pyrene 50-32-8
97. Indeno(l,2.3-cd)pyrene 193-39-5
98. Dlbenz(a,h)anthracene 53-70-3

99. Benzo(g,h,i)perylene 191-24-2

Water
(ug/l)

20
10
10
10
10

10
10
10
10
10

10

Soil/Sediment~
(ug/kg)

660
330
330
330
330

330
330
330
330
330

330

Note: Specific quantification limits are highly matrix dependent. The quantification limits
listed herein are provided for guidance and may not always be achievable.

Quantification limits listed for soil/sediment are based on wet weight. The quantification limits
calculated by the laboratory for soil/sediment, calculated on dry weight basis as required by the
^contract, will be higher.
"Medium Soil/Sediment Contract Required Quantification Limits (CRQL) for Semivolatile TCL Compounds
are 60 times the Individual Low Soil/Sediment CRQL; for Pestlclde/PCB TCL Compounds they are
15 times the individual Low Soil/Sediment CRQL.



(Page 4 of 4)

Inorganic
Target
Analyt*

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Quantification Limit
Low Concentration Analysis

(ug/l)

200
60
10
200
5
5

5,000
10
50
25
100
5

5,000
15
0.2
40

5,000
5
10

5,000
10
50
20
10

"The quantification limits for samples may be considerably higher depending on the sample matrix.

GLT791/66
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IAM.E F-l«

HSl/ECC PREOES16N UVESIIGAUON MMLTIICM. RESULTS
SOIL - K1M.S

Siiplr dunber:
Siii It Locition:

III) Huibtri
litt Sup ltd:

ttpth. Ft:
Fircnt SolUti

ECCSI01-01
ECCSI01
HET354
04/19/88
0-11
12.1

ECCSMI-Ou
ECCSMI
KI»7
M/lt/M
II-IJ
M.4

fCCSBOl-04
ECCSIO)
HEU23
M/lt/M
15-15
«.J

ECCSBOI-07
ECCSIOI
HEI124
04/20/88
19-21
to.o

ECCSI02-04
ECCS802
KT3U
04/14/86
10-12
81. 0

ECCSB02-08
ECCS802
BEI3I7
04/14/88
14-14
92.0

ECCS803-04
ECC5B03
HE 1302
04/05/88
10-12
tl.5

ECCSBOb-15
ECCS80S
HEI3IO
04/13/M
28-30
IB. 2

ECCSIOi-13
ECCSI04
KEI354
04/12/88
24-24
84.5

ECCSB04-20
ECCSM4
IK 1 555
04 II 2/88
38-40'
10.0

ECCSBD7-I3
ECCSID;
ItEtlOl
04/12(88
24-24
91.4

INOR6AN1CS < f j Mi(kt|

* lull Ml
Antitooy
nritnic
llflUI

Cidiiiu
Cilcui
ChroniM
Cobilt

IroT'
Lrid
Hinniiiun
HinfintM
Ncreiiry
Nukil
hitmiun
Scltniiu
Silvtr
Soaiiu
IkilliM
Vinidiyn
line

17300
5.5
4.1
124

0.45
0.48
11290
i'3.l
9.9

74.5
JS WO
10. i
3910

454
...

18.4
2«M
...
...
122

4)
40.9

R

J
1

8
j
8
J
)

J,»

R

12500
10 R

4.4
M.4
0.54 J
—

81400
18.1 8
8.1 1

23.7 8
14400 1

4.5 J
21000

104

18.3
15*0
...

1.3 J

—
10.4 ft
41.5

12100
19.1
2 9

71
0.54

.__

85900
17.9
8.4

17.8
17200

8
27400

111
.-*

14.4
1478

— .

1.)

—

11.7
45.7

8050 2700 J 7220
1 14.7 8 28 J 59

7 2.7 J 4.1
44.4 — 44

j o.43 J
2.2 J 2.9

101000 113000 1 74800
8 12.1 8 8.7 J 12
J 4.8 1 — 18
8 17.9 8 11 J,8 14
J 14)00 1 7000 J 11000
J 4 . 5 J 5.4 J 7.1

28000 13700 J 20100
178 294 1 128
... --- .—

12.7
2170 592 1 1890
1.1 t

1 1.4 J 4 . 5 J 4.1.
Ill J 147 J

— —
R 21.8 R 7.4 J 18

59.9 11 59

I 5040 2400 J 1470 )
1 — 14 J
) 4.1 5.4 J 5.4 i

45

—
1 — — 5.8 i

101000 94800 J 143000 1
9.1 — 13 )
4.2 J

,8 21 J,l 7.4 J,l 9.4 J,l
15400 5670 } 5380 J

7.7 J 4.7 J 4.4 1
27100 j 19100 J 25900 J

114 191 J 212 J
0.19

24
1240 715 J MO J
0.2 J
2.2 4.7 J 7.7 j
199 J,( 124 J 122 J

0.28 1
11 11 i 12
41 22 11

12200
94
II
49
...
7.9

80500
18

—
23

19300
9.8

25800
409
---

20
3290
—
4.4
210
—

39
45

j
j
J

J
J
J

J|B
j
J
J
J

J
J

2420
42

4.5
13

.--
1.5

115000
...

—
13

4750
3.8

31200
245
-— •

.—

797
...
5.7
Ul—...

25

J
J
J
J

J
J

j
j
J
J
J

J

J
j

'—' All coipoundi tit ill tiiplti M4tr*Mt Mtlym. It cooctntritiM it not lutti, tkt co«poun« mi not frttctrd tkovi inttruunt ftttction hut.
) EituitH tulutj or tkt report <ilm it Itii tMn tk* contrict rti.uirri i>ttctiM litit tat irntrr HUD tin initrvtMt OttctiM lull.
8 Conpoiwi prtimt it n«tl to or lilt tkM li»t tint tkt conctntrition irtttnt in tkt likoritorr kltnk.
I) Biti WHiublt, mlicitii tonikli Illit itgiti«i or vtry Ion itikt iinplt
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IABIE F-l*

NSL/ECC mEDESISN INVESTIMTION MMITIICM. RESULTS
SOU - HE1AIS

Saiplr Nuiber:
Sllplc location.

MR Umber:
till Snpled:

Depth, f t :
Percent Solidi:

ECCSMfl-Ol
ECCSBOB
HET308
04/12/88
0-2
92.3

ECCS80B-05
ECCS80C
HE1301
04/12/18
8-10
90.2

ECCS809-04
ECCSI09
KT1I9
04/17/18
10-12
85.1

ECCStlO-07
ECCS810
HE T 353
04/13/88
12-14
IS. 2

Eccsm-07
ECCSBIl
DET30I
04/05/86
12-14
89.3

ECCSBI2-03
ECCS8I2
KT304
04/07/88
4-*
18.8

ECCSBI3-09/10
ECCS8I3
NET 305
04/11/88
14-20
87.9

ECCSH4-OI
ECCS8I4
KET352
04/08/88
8-10
83.7

ECCSBI4-02
ECCS8I4
HET35I
04/06/88
16-20
17.0

ECCS6I5-03
ECCSBI5
K1303
04/07/88
22-24
91.5

ECCSM4-1I
ECCS6I4
KI 112
04/15/68
20-22
19.7

ECCSBI8-I4
ECCSII8
HET11I
04/14/68
24-28
95.4

IN006ANICS l*f/k| dry neifMI

Mutinul
Antinony
nnenic
lariui
Rerylliui
Cadilui
Cilciui
Chroiiui
Cobalt
Copptr
Iron
lead
tlagnMiui
flanganeit
n>rcury
Hickel
MamM
Seleniui
Silvir
Sod ion
Thalliuo
Vtniiiui
line

451(1
4V

4.11
45

0.17
3.1

942M

—
—16

104M
191

11200
115
-«

1410
...
4.5
144 J
--.

24
42

4210
1)
4.8
»

—1.5
119000...

—,1 13
1770

7
15200
244
...

2110

5.2 .
251 J
-..

18
44

1180
21
1.4
20
...
1.2

92000
5.8

—,8 14
4470
5.2

20000
171
...

11
657
0.54
5.4
110
...

5
41

4100
47
7.7
1)
...
2.1

54400
11
...

,1 24
10400
7.5

15100
190
...

--.

1400

—1.1
215
...

14
11

1 444*

1.1
34 J
-_
~.

112000
9.1
5.3 J

,6 17 J,B
10*00

12 J
42700 J
271
0.19

11
1080
0.24 J
2.1
224 J,B
...

11
15

5710

—4.2
U

—...
75400

12
6 J
16 J,B

11400
11 J

19200 J
1140
0.21
12
664 i

1.9 J
220 1, 6
...

n
41

2440 J
41 J
7.8 J
1) J

0.48 i
2.4 J

177000 i
4.6 J

I1J.B
6440 J
4.7 )

12000 1
211 J
--.
.-•

484 i

4.7 J
144 J
...

12
24

4400 J 2490
21 J 72 J
1.6 1.) J
16 14 )

0.44 1
4.1 J

71000 144000 1
2.4 1.2 1
17
1) ,6 14 J,B

11000 7120 J
11 5.2 J

22100 37000 J
105 245 t
... --.
__. ...

1200 710 I

5.2 i 11 I
116 J 154 J

...

11 I 12
19 11

4420
...
3.3
44

—
—85500
1.7

5 J
11 J,6

11400
4.1 )

29500 1
245
0.2
15

1000 J
0.13 J

2 J
210 J,6
...

1.4 t
51

5I'IO J
:w J

7,2 J;i i
—i J

828(10 J
12 J

13 J,B
mc« j
5.6 J

25500 )
102 i
---10
1420

—5.3 I
174 )

17
29

1310 J
71 I
5.1J
21 J

0.42 1
4.2 J

110000 J

—
—17 J,f
91)0 )
8.2 J

23100 J
132 J
-'-
...

1030 J

—4.1 J
134 J
-,.-

13
64

All enpoundi in ill taipltt undtritut inilysit. K concentration ii not liitii, tht eontosnd mi not dtttetrd ikovt initruttnt detection liiit.
Eitmted value: or Ike report value ii 1m thin tkt contract retired detection liiit but tr eater tkM tkt iiitruMnt detection luit.
Coipovid pretent at ee.uaI to or leu tkin live tuts tkt concentrition pretent in tkt likerilory ilink.
Bill unmable, iidicatet poistble lillit negative or very lo« tpike tiiplt recovery.
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TABLE F-l*

NSL/ECC PREDESI6N INVESTIEAIION ANAIITICM. RESULTS
SOU - NEIALS

Saiple Nuiker: ECCSiHBA-03
Suple location: ECCSIU8A

ITR Nuiber: HET3J2
(alt Siipltd: 04/19/68

Pepth. Ft: 4-4
Percent Soiidii 86.4

ECCSI18dr«4
ECCttlM
KEI12I
04/11/66
10-12
N.)

ECCSB186-2B/10
ECCS618B
KI120
04/18/68
28-10
11.1

ECCSBI1-13
ECCSB11
NET3I4
04/15/68
24-24
61.0

ECCSI20-1I
ECCSB20
NEI313
04/15/86
24-24
87.1

ECCSB2I-04
ECCS621
HCT340
04/27/18
10-12
81.3

ECCSB21-08 ECCSB2I-1I
ECCSB2I ECCSB2I
KT341 HET142
04/27/88 04/27/68
14-14 20-22
U.4 64.6

ECCS623-07 ECCSB23-10
ECCSB23 ECCSB23
HET377 HE 1378
04/28/88 04/28/88
12-14 16-20
89.4 91.7

ECCIB-01
FIEIB 6LMK
HEUIB
04/14/88

18.7

INORGANICS Ug/kg dry .eight)

Aluiinyi 16100
Antinony 1.4 k
Aritnic 4.}
oarun 17.7
Berylliun 0.41 J
Ciouui
Calciui 11800
Chrotiui 21.1 6
Cobalt 10.1
Copper 27.1 6
Iron 70400 i
Lead 1.4 J
Hagnenui 12100
Hangmen 418
Mercury
Nickel 22.4
Potauiui 1110
Seleniui 1.4 )
Sil»tr
Sodiui
Ihalliu
Vanadiui 48 R
line 108

' — * All conpoundt in ill laiplet wdtrvtnt

9180
15.5 R
5.6

54.2
6.54 1
...

101000
15.46

7 J
24.6 6

15100 )
5.1 J

28100
155
...

15.1
2140
—
1.4 J

...
15.58
41.5

1440 J
111

1.4 J
...

—
5 1

205000 )
1.8 J
...
1.1 1,1

4110 J
l.J J

24000 J
210 J
.....

1.2
425 J
...

11 )
111 J

—5.1 J
18

inilyiit. K concentration it not

4110
74

4
57
...
5.1

95300
1.1
—
11

12500
4.1

24100
107
...

—
1110

5.1
182
...
22
42

luted, tkt

J 2760 )
) 31 1
) 2.4

14
...
2.4

142000
2.5
—

,6 10 ,8
4110
3.5 J

27500 )
211 J
...

815 )

J 7.1 J
) 114 J

...
7.7 1
26

1540 J
— R
2.2 J
4.1 J
—

0.54 J
70000

1.4 i
2 )

7.1 J
1100 J
4.1

13851 J
111 1

0.11 J
4.6 J
121 J

— R
27 J
...
4.6 i

16 )

1150 ) 1450
2.65
1.1
2.2
...
1.3

103000
1.1
2.2
5.1

1700
4.4

24400
171
...

7.7
210
—
—
48

—
5.7

16

...
2.5
7.4
...

0.74
76400

1.1
2.1
4.7

4640
4.2

11)00
145

0.23
7.1
214
...

—
51
...
5.3

14

J
R
)
J

J

J
J
J
)

1
1
i
)
i

R
i

i
)

2160

1.7
4.4
...
1.4

105000
5.9
3.3

11
5760
5.5

28100
214

0.18
12

404
—
—

25
—
6.4

28

2540 J
— R
1.2 J
12 J

—
1.2 i

90600
4.4 J
3.8 )

13 J
4710 j
5.4

18100 J
211 i

11 J
482 i

— R
44 i

—
10 i
18)

111 J,l

1.1 i
...
--.
—
104 J,i

8 J
„.
—
414 J
1.9 J
84 )

4.4 1

...

...

...

21 J
...
—
5.B

coipound mi not dttecttd above inttruotnt detection lint.
J Ettinittd value: or tkt report value ii Itii tkin tkt contract required detection Unit kut ireater than
1 Compound preml it tijiiil 10 or leu tnan live tinei tkt concentration prtttnt in tkt labor a lory blank.
ft Bata umiiblt, indicate! potiible lilte •tfative or very IM tpikt tuple recovery.

tkt imtrmMt detection liiit.
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TABLE F-1B

NSL/ECC PREOESIEN INVESTIGATION ANALYTICAL RESULTS
GRDUNPtMIER - METALS

UNFILTERED

Saiple Nuiber:
Saiple Location:

IIR Nviber:
Date Siinleds
Saiple Type:

ECCIWOI

K1358
04/25/88

DRILLEIIS N20

ECCNNIA
ECCWIA
HEI325

04/27/88
MM

ECCNN12
ECCNNI2

HET373
04/28/68

GRAB

ECCIWI3
ECCHNI3

HET345
04/28/88

tRAB

ECCHN13D
ECCNN13

NET345
04/28/86

BUPl

ECCIMI4
ECCIWI4

HE 1 321
04/26/88

GRAB

ECCWI4D
ECCIWI4

HET33I
04/28/88

DUPL

ECCIW15
ECCWI5

MET 333
04/27/88

GRAB

ECCIW14
ECCIWI4

NET 335
04/27/66

6RAB

ECCWI7
ECCIWI7
KI337

04/27/88
GRAB

ECCDNIB
ECCIWI8
IUT331

04/17/88
GRAB

ECCHNI1A
ECCIW19A

NET 347
04/28/86

GRAB

INORGANICS lug/11

Aluiinui
Antinony
Arienic
Bariuo
terylliui
Cadlivi
Calcui
Chroiiin
Cobalt
Copptr
Iron
lead
HagnetiM
Hangintu
Herciry
Nickel
PotaitiM
Selenim
Silver
Sodiui
lhalliw
Vanadini
line

559 J

I"
52 )

_._

tCifOO
5 J,B

17 J,B
3540 J

4 J
14500

11 1
—
—

2470 )
— R
—

12)0*
—...
16 1

48 J,B
...

Ill
—...

120*0*
7 J,B

11,6
2460 )
1.11

12100
55 i

—
—

1460 J
"""•"• R
...

1140

—
—

5 J

10100 1

1* 1
2)1
...

4.6 J
23*000

1!
16 J
42 J, 6

25300
46 J

4487*
117 1
...

40 J
16700

— R
—

1510*
...
2) J

111 1

138 1,*

117

—
314000

—
1 J

...

5)40
3.4 J,B

4310*
1010 1
0.4

21 J
1*0* 1
— R
—

24400
—...

14 1

13600 1

13 J
447
...
5.5 J

431*0*

2*41 j
141 i

4900*
11) J

8*50*
174* i
0.1
100 1

1210 1
7 R

—
2440*

—
24 i

271 J

4440 J

2.4 1,8
422
...

5.1 i
164000

16 6
II i
n 1,6

2440* 1
11 1,6

54900
539 1
—
10 1

249* 1
--- R
...

15*00
...

15 1
25) 1

1520 J

4 1,8
441
...

3.51
240000

15 6
1* 1
44 1,6

28400
47 1

42100
710 1
—
14 1

21401
— R
—

1420*
...

12 1
123 1

9200 1

11 1
313
—

5 J
222000

24
12 1

114 1
42400 1

74 1
401**

7*1 1
...

42 1
2118 1
— R
—

1120*

251
11)1

14300 1

5 1
401
...
5.1 1

321000
14
25 1

227 1
44300 1

214 1
7470*
m i
0.2 J
7*1

544*
251

—
24400

—
1* 1

21)1

21100 J

281
1140
2 .51

14 1
514000

50
50 1

4211
6*10* 1

7211
140*00

24001
0.11
1151

5140
MM

14200
...

45 1
414 1

9420 1

11 1
578
—
4.6 1

3(5000
23 6
14 1
44 1

45700 1
11 1

14400
1020 1
—
49 1

1270 1
— R
—

13400
—

19 1
143 1

74301

28 1
457
—
5.1 1

120000
27
14 1
40 1,6

27400
11 1

91100
1040 1
—

42 1
2440 i
— R
—

21400
—

29 J
84 1

Saiple Nuiber:
Suple Location:

MR Nuiber:
Bate Supled:
Saiple type:

ECCHNI9B
ECCHNU8

KT349
04/26/66

MM

ECCHN20
ECCHN20

NET342
04/27/66

GUM

ECCIW2I
ECC1W21

NET127
04/27/6*

GRAB

ECCIM22
ECCIN22
IUTI71

05/3/88
GRAB

ECCIW228
ECCM22
ICT18I

05/3/8*
6UPI

ECCM21
ECCW21

HET383
•5/1/66

6M6

ECCSUHP01
SUMP

KI17I
04/28/88

GRAB

ECCIN14

HET165
05/1/6*

FIEL* KHK

Eccmm
HET17)

04/28/68
FIELB BUNK

ECtmtn
KT34I

04/27/68
FIEL6 6LNK

INORGANICS lug/11

Aluiinu
Antitony
Artenic
Barim
Beryllini
CadiiiM
CalciM
Chroiim
Cobalt
Copper
Iron
Lead
flagnitiv*
Hanganete
Herciry
Nickel
Potattiiii
Selenin
Silver
Sod i vi
Ih.lllVI

Vanadiui
hue

171
—
—
:H2—
—

Bi:!00
1
5

2750
....

27400
71

7
1410

—
13200

....

5
3

1

J,l

J.I

1

1
1
R

1
J

27100 1
—
121

1050
2 .41

13
514000

43
52

1501
12100 1

278 1
110000

21301
0.4 1
145 1

11500
— R

57000

44 1
534 J

14100
—

17
440
—
7.5

514000
2)
2)

111
74000

122
101000

2220
0.2

74
4440
——

11100

22
124

) 280000 1

— *1 2 .21
24101
10.6 1
—

2411000
231
245

11601
825000 1

15.1 1
716000
14)001
...

5111
40000

— R
3.1 1,8

31300
— R
541 1

2430 J

277000

21*0
12.4

• 7.1
1345000

231
2*2

1440
144000

2.1
115000
1710* j
...

455 J
40200
11.) i

53200
... |
314 J

2770 J

221000 1
— |
2.1 1

201*1
1.11

14.1 1
2003000

214
114

122*1
44*000 1

,6 2.81,6
512000

14401
...

HI 1
17800

14.1 1

77100
— R
547 1

2050 J

21) 1
—

11,8
461

—
—

57400
4 1,6

4 1,6
6550

7.7 B
5710
203 1
...

4 1
8610
— R

4180

...
5 j

24.5 1,6

— R
1.7 1,6
—
—

54.4 1,6

—
5.1 1,6

15.4 1,6
2 .21

...

—
——
— R

120 J,B

...
3.7 J,B

261,6
1118

2.J1

...

4411
) 1

151
...
4.3 1

23
...

—
——
— R
...
131 j

...
—

211,8

...

...

—
—
741 1

5 1

12 1
44 R

147 1
3 1

—
—
283 1
— R
...
274 1

...
---

All coipoundt in all taiples underwent analym. II concentration 11 not luted, the conpound nat not detected above initrunent detection lint.
Eitiiated value: 0' the report value u lets than the cont rac t required detection lur ''it greater than the initrunent detection lint.
Coip ' -event •' -• al lo -• '•-* than '• -''nei "•• ---centrj1 '"" -retenl i' ralnrv or held blank.
Data .... ..able, lei pt. lain .,. vi, o Ion i| aple r '•_•
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TABLE F-I8

NSL/ECC PREDESI6N INVESTIGATION ANALYTICAL RESULTS
GROUNDNAIER - HEIdlS

FILTERED

Aluiinui
Antiiony
Artenic
Baruo
Beryl liui
Cadnui
Calciui
Cnronui
Cobalt
Copper
Iron
Ltid
Nagnetiui
lUlfMIH
Iterciry
Nickel
Potaniun
SilniM
Silver
Soditu
Inalliu
Vuadiu
line

Saiple Nuiber:
Saiple Location:

1TR Nuiber:
Date Saipled:
Saiple Type:

INORGANICS lug/11

Suple Nuiber i
Saiple Location:

ITR Nuiber;
Bate Sallied:
Saiple Type:

ECCBIIOKFI

IIET359
04/23/88

DRILLERS H20

IB 1,6
—
...

44 1
...

...

52500
—

4 1
— R
—

14800
44
...
_._

2480 J
... g
...

11700
_.
— ,
18 1

ECCHNI98IF)
ECCHNI9B

DEI 370
04/26/88

GRAB

ECCNNIAIF)
ECCrWIA

HET324
04/27/88

MM

771,6
—...
1146
—

11,6
64200

61,6

15 1,6
1990 1

101
11100

51
0.2 1

4 1
11801,6
— R
—

9440
——
105 1

ECCIW20IF)
ECCIW20
HEI14I

04/27/68
GUM

ECCHNI2IFI
ECMN12

HET374
04/28/88

GRAB

551,6
—

12
141 1,6
—

1*6000
71,6

41,6
421 1
...

11000
225
...

14 1
1450*

— R
—

14000

—
177 1,8

EccmmiF)
ECCIW21

HET12B
04/27/88

GRAB

ECCHN13(F)
ECCIW13
KT344

04/28/68
GUM

21 1,6
...

14 1
2796
—
...

1)7000
5 J,l

™
31,6

125001
...

41300
4*4

14 1
1740 1

ft
^^ •
...

24100

— .

1041,8

ECCHN22IFI
ECCHK22
NET16*

05/1/66
GRAB

ECCHHI3DIF)
ECCHNI3

HEI344
04/28/68

BUPL

148 1,6
...

19 1
210 6
—

—
142000

61,6
7 1
31,6

10300 1
7.3 1

42500
744

11 1
2040 1
— R
—

24000
—
—

77 1,6

ECCIW22BIF)
ECCIW22

HET382
05/1/66

BUPL

ECCHH14IF)
ECCIUI4

HE T 330
04/28/88

GRAB

48 1,B
21 1,6

171 6

2.7 1
89800

81,8

11,6
570 1

13400
17
...

1 1
1540 1
— R
—

14200

5 1
851,8

ECCIW23IF)
ECCIW23IF)

NEI184
05/1/68

GRM

ECCHNI4DIF)
ECCIWI4

HET332
04/28/88

BUPL

28 1,6
...
—
154 8
—
—

89200
41,6

51,6
178 1,6
11 1

11400
11
...

8 1
1440 1
— R
—

15100
—

4 1
121,6

ECCSURPOI(F)
SWIP

HEI172
04/28/66

GRM

ECCHNI5IFI
ECCrWIJ

HE 1 334
04/27/86

GRAB

31 J,B
...
...
341 B

2.1 1
90400

11 1,6
...

31,6
5141
3.9 1

34200
43
...

4 1
11801,6
— R
...

14100

...
18 1,6

ECCM94IFI

1*1184
05/1/68

FIEL6 BLANK

ECCHNI4IF)
ECCHK14
HETI14

04/27/68
GRAB

34 1,B
...
...
182 B
—
—

147000
61,6

—
4420 1

3.3 1
39400

241
...

U J
3400 J
— R
—

24400
— .
.._

54 1,6

ECCW18IFI

HETI74
04/26/68

FIELB BLANC

ECCHNI7IFI
ECCHNI7

HE133B
04/27/88

GRAB

1?3 1,B
...
:.i j
508
—
—

94400
81,6

4 1,6
408 1,6
—

34100
97

0.2 1
8 1

1920 1
— R
—

14100
—
—
100 1,6

ECCNNIUFI

HET344
04/27/86

FIEL8 BLANK

ECCflDlBIFI
ECCHN18

HE (340
04/27/68

GRM

3621
...
—
540
—
1.1 1,6

179000
10 1,6

—
6 1,6

4220 1
II J

37000
402
0.2 1

4 1
1440 1,B
— R
—

11800
—
—
124 J,8

ECCHNWIFI
ECCHN19A

HE T 348
04/28/86

GRAB

334 J
...

24 J
404 t
—
—

12400
12 1,B

9 1,B
5220 J

4 1
31200

410
—

11 1
1780 1
— R
—

21100

4 J
213 J

INORGANICS lug/I I

Aluninui
Antiiony
Artenic
Barini
Beryl lut
Cidiivi
Calciu
Chrouu
Cokilt
Copper
Iron
Lead
Hagnesiui
Hanganete
Kercvry
Nickel
Potmiui
Seleniui
Silver
Sodiui
Ihalhui
Vanadiui
line

41 1,6

2 1
404 6

...

60500
11,6

4 1,6
211* 1
...

27400
41

...
1480 1
— R
—

14000
—

52 1,8

24 1,6
1)1,6

570

1.1 1,6
102000

11 1,8
...

11,6
82 R

42100
200
--.

11 1
7040
— R

54400
—

4 1
23 1,B

254 1

120 8

...

104000
4 1,6

4 1,6
1446 1
4.11

10100
142...

—
1260 1,6
— R

12800
—
—

54 1,8

117* 1
.. DH

4.1 1
19* 1,6

...

102000
12.1 1,B
4.5 1,6

21.21,6
51401
14.5 1

1510*
114
...

24.81,6
21701
— R

51400
— R
—
144 1,B

173

7.1
181

...

91500
7.4
—
8.3
148

4
12400

128

18.2
2770
—
—

49900
—
—

95.5

J.l
R
1
J.l

J,l

J.I
J l
j|l

J.l
1
R

R

1,6

81.4 1,6

1.6 1
455 1,6

145000
12.5 1,6
—
8.9 1,B
172 1,B
1.81,6

48700
211

23.4 1,6
3940 1

— *
49900

— R

123 1,6

34 1,8

7 1
109 1,6

53400
41,6

3 1,6
4480 1
...

5250
181

4 1
6330
— R
—

7100
——

95 J,B

72.8 1,6

— R
104 1

...

248 1,6
9.4 1
5.1 1
9.4 1,6

97.5 1,6
2 .21
—...
—

16.4 1,8
...
--• R
. __
442 J,B
— fi
—

37 .7 JB

17 1,6

100 1

...

4601
5 1

—
10 1
17 1
...
52 1
...
—
...
209 1
— 11
—
373 J
—
—

38 J

47 1,6
7 2 6

81 1

2.8 1
1120 1

7 1
—

10 1
83 R
...
171 J

4 1
—
---
320 J
— R
—
733 J

55 J

All coipoundt in all taiplet un.ernent analytit. K concentration it not luted, the coipound >at not detected above instrument detection lint.
Etlnated value; or the report value it lest than the contract required detection lint but greater than the inttruient detection lint.
r ' ' ' --• •' ' "•'• '"•» ••««« tk. mncentration present in l*w l.bnrjfnr* nr dfld blank.
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TitLi F-21

ISL/ECC PlltiSieil IBflSTIUTiM iBUTTICil IJSILTS
SOIL • OKIIIC IISILTS

plt Inker

rerceit loiitire
l;dro|eolo|ic But

ccsBei-n

•Siip-

(-n
21.2(

,8,1-12 [CCSBII-13 K(SI(l-(4 (CCSII

f hi1 m W»/It i/ii/ii i/ii/ii 4/ii/n
I) 15
K.2T

/U/i
ii 15
25 M

/»/„

14. IS

!
CC5B02 « (CCSII2-08
m mi/ii/ii 4/u/ii

ICCS6I) (( ICCSIIi-15 ICCSIOJ 13

94 021?)

4/1IA
II li
12.1

SI C

iCC

14-lt10 e
IITIIFICi

icr 4/1

isJr
SI C

ICCSBOf 20m
K|il"
liTiinci

ICCSB07-13

iiTiirici
(OUTILi OIGIIICS liil/ll)

Chloroietkut
firoioietkue
i i i y l Ckloride
Chloroetkl ie
B f t b j i e i e CUoride
4,'etoBe
Carbor, bi t i l f idt
1 , 1 b icb loro t tie-it
1 . 1 bickloroctbiie
1.2 PicbloroeUeit (Mil)
Chlo ro fon
1 , 2 Dickloroetiue
2-Butiioie
1 , 1 . 1 Trichlorottkm
Carbon Tttrickloriie
Viny l icetltt
BroiodickloroKUiie

CIIB

14*6 1
4461 1

3511 )
Mill

1)661

156661

116666

ttlll 1

(2661 1
461611

211

Ii

itl 1
21 1

.III

4fi
2366 1

220

2(
21

150

S 1

I J

4 J

T 1 4 JB

151

1,2-Dicklorotropue
cu-l.l-lickloropropeie
Trictlorottkeie
Uibroiockloroietkue
1 . 1 , 2 Trickloroetkue
Beiteie
ci t 1,3- Dick loropropeie
i ra i s 1,2-Bickloropropeie
broiolon
4 letkyl-2-Ptituoie
2 leiuoie
Tetrickloroetkeie
1,1.2,2-fetrickloreeUaie
Tolati t
Cilorobtiieit
IttTlbeime
Styreie
Total lyleiei

511(1

t f AtatA
1 1 WVV

2((i ,i
..
--
_.

141. J

12IIII

43IIII

SIM 1
..
_.

..

mi i

42IIII

1311(11

2(((l J
_.
_.
-

11(1

4110

2(66
..
_.
--

HI

116
--

)II..
_.
..
--

- i i
- i i

151 J --"

-- 151
..

1 1

-- 4 J

-

_.
Ill
..

..

) J

-

.
1(1
._

_

-'

..

.-

74 III 1
.-

..

..

--

/l

5 I C
IITIiriCI
Irril
Will
TIU.1TIOI

FILL

111 (oipomdi it ill iiiplti iiderecit uilyiii K coiceitntioi ii lot liitcd, tke coipoiid lai lot detecttd ikoie niitificitioi tttietioi liiiti
iitiiiite< eilit; or tke report ulie ii leii tkii tke coitrict regtired lettctioi liiit kit ireiUr tku tke HiitificitiH detettioi liiit.
Coipciid preitit it etui i» or liii tku file tiiei tke coictitritioi prtieit ii tke field link
lot mined
liitikle. iidicitei ponikle itlie lefitite

SHJ ud firiftl lilt
Iiteriice ketieei md ud irifel ud loier coifiiiii oiiti
Ipper coifiiiii lilt, iiialh illti clii or clirej lilt
Loier coifiiiii nit, leri ktrd lilt? clii
!rin\tioi»l itgieict of iiUrlntrei lilt) clut ni titdt or friiilt
laterul tkit ii f i l l e d ii kt|iiiii| it iroud nrfice
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TIILi F-2»

KSL/CCC PHDiSlG* HHtSIIGlTlOU HILTT1C1L IESDLTS
SOU - OIGIIIC IISOLTS

Suple Umber
Suple Loci ti 01

OTI Inker:
lite Saiiied

ttptk, Ft
Perceit loiitire

lydro|eolo|ic lilt

iCCSBOI-d l (CCSB01-02 tCCSBOI-13 (CCSBOI-04 ICCSflOl-01 §CCM SCCSB02-06 ICCSI02-08 iCCSID-lo ICCSBIb-lb ICCSB06-13 SCCSBD6-20 iCCSMi-13
ICCSI01 ICCSBOI ICCSI01 ICCSB01 SCCSI01 DIILLkiS 1UD [CCSU2 ICCSK2 ICCSH3 ICCSIIS ICCSI06 iCCSBDi tCCSII7
IS T22 (S T23 IS T24 IS T2E IS 727 IS 725 IS Tl( IS T i l IS (91 IS TI4 IS T02 IS 7(3 IS (91
4/19/11 4/19/11 4/19/18 4/19/18 4/21/18 4/19/18 (/IS/88 4/ll/li 4/IS/ll 4/13/11 4/12/11 4/12/18 4/12/18
Ml 0-11 11-13 13 Ii 19-21 - 11-12 14-l i 10-12 21-30 24-26 31-40 24-2 t
1 9 2 9 2 1 2 6 11.27 25,98 14.29 9 4 ( 2 ( ? ) 1 2 0 1 0 1 1 0 111 1 5 0 S O 9 1-> s i G unmet ipfii s i G S I G

smirouriLi oiGiiics
Pbcnol
1,2 Dicklorobeueie
1.4 Dicklorobeueie
2-Bctbylpkeiol
4 let.ylpkeiol
2,4-Diielkflpkeiol
Itopkoroie
Bipktkileie
2-letkilupktkileie
iietkilpktkiiite
Flaoreie
Pkeiutkreie
iitkructie
Di-i 8»t;lpkUilaU
FluorutMM
Prrtie
Beiiodllitkriceie
Ckryieie
bii|Mtkjlk«i»I) Fktkilite
2-litrouiliM
3 litroiijHie
4-litrouihie
4.t-8ititro-}-letk»lpieiol
Mitroiodipkeiyliiiie
Butylktuilpktkillte
Di-i-Octil hkilite
leuofkliliorutkeie
Beiiolk|FUorutk«M

tideio) 1 . i . )-cd jfyreie
Btiio(|,k,l)Peryleie

i/i - - - «/i
1(0 1 I/I 111 1 - - I/II/I
111 I/I III iI/I
ill 1 I/I

I/I 121 1
211 1 I/I 111 1
:: \i[ :: :: :i/ii/ii/iin 11 i/ii/ii/i

I/i
/!

lilt I/I
I/I

;; ii ;: ;; ;i/i

I/II/I
Hi :: :: : :: :: :: ::i/ii/ii/ii/ii/ii/i
I/I 1)1 1 111 IB -- 2411 1 2(60 B 33(0 B 1300 JB
i/i .. .. .. .: .. .. ::i/ii/i
I/I JO 1 - -- - 33 ) 210 1
|y|

il ;: ;: ;; ;; ;: ;; ;;i/i
321 1 I/I )(( J 110 J - I/I

I/I .. .. .. |/|
I/I .. .. .. |/|

;; ii :. :. :: ii ;: ;: :: :: ;; :: ::
'---' 111 coipoiiil ii ill tuples uderieit uilyiii. If cuceitritioi is tot lilted, tke coipoud 111 tot detected iko«e giutificatioi ietectioi liiitt.
1 Ittiiated ulie. or tke report ulie ii leu tku tke coitrict regoired detectioi liiit kit fritter Uu tke nutificitioi ditectioi liiit.
1 Coipoud preieil it tgnl U or leu tku fiie tiMi tke coiceitntioi preieit ii tke field klul.
I/I lot uilyied
1 Biiukle. iidicitei pouikle filie ie|itiie.
b 1 C Slid lid Gruel hit
I IT! IICI literfice ketieei md ud trnel ud loier coifiiiu, uitt
IPPI Ipper coifiiiii hit, iiiilly l i l t j clit or cliiey nit
LNI Loier coifiiiii nit, ?erj kird tilt? clii
ml ITIOI Trusitioiil legieice of uterliieret t l l lr cliyt ud tudt or |meU
mmidl>- r i l l M . I _ _ : . I j. L - t :_ l i l i . j j _ i i _ I : .* J . lirouid urfice
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TIILt F-21

ISL/ICC PliDISlGI IITISTIGIT1M IIILTTICIL IISOLTS
SOU - OKIIIC IISIITS

Suple Inker
Suple Locitioi

OTI Inker
bite Supled
kpU, fPerceit loiilire

lydroieoloiic hit

ECCSIIMil
:csi(i

ICCSIII -Ib 1CCSII9 It

(-2ir-pj.
mi u
irrii

ECCSIIM7
III

•T 4/13/18
12-14
11.0

SI G

ICCSIII-IT
ICCSIII
IS (II
4/15/16
l i -14
II I

S I C

ICCSI12-I3

FILL

ICCSBI3-I9/K

4/11/11
11-21
II I

S I G

ICCSII4-B1
ICCSII4
IS 195
4/01/18
Ml
12 I
IPPII

ICCSII4-I2
ICCSII4
IS 194
4/II/II
li-21
14.(

S I G

ICCSBI5-I3
ICCSI15
IS (92
4/IT/il
22-24
I I
LOVII

ICCS113I-I4,m|ccs,

"I2, G

iCCSBli-11

mv • w

\(T
S I G

ECCSI18-14
ICCSIII
ISTI5
/I4/II

9.0 II
S I G

l O U T i L E OIGIIICS Ill/Ill
Cbioroietkue
Broioietkiie
ho r l Cklor ide
Cbloroetkue
Br thy l e i e Ckloride
tctloie
Carbot Diiilfide
1 , 1 Dickloroetkeie
1 , 1 Dickloroetkue
1.2 Dickloroetkeie (Totil)
Cblorofori
1,2 tieklorottkue
t Butuoie
I . l . l - I r ickloroetkue
Cirboi tetrickloride
!u?l Icetite
BroiodickUroMtkiie
1,2 Dickloroprotue
cu l.Mickloripropue
Irickloroftkeie
DikroiockloroMtkiie
1 .1 .2 Trickloroe tint
leneie
cit l,3-licklo»propeie
Tract 1,2-Bickloroiroptie
Brooofon
4 letkil 2 Peituoie
2 leiuoie
Tetrickloroetkeie
l.U.Metrickioroetkiie
Tolieie
Cklorobeueie
ftkiikeuue
Styreie
Total lyleiei

-

•

i 1
--

t J

2 J
--

"

--

"

--

'•

\l

...

>\ i
..

! i J
...

IT

-.
..

I1 1
_..

Ill 1

-

--

--

--

--

--

--

--

151(1
--

--
_-

--

--

•"

--
-.

4(1 J

..

..

..
_.

.-

.-

..

4(11 1
..

IKH 1

'---' 111 coipoudt ii ill uiplei
1 Itluated ulie: or tke repo
1 Conpond preieil it enil to

ii i
-'
--
-.
42
3 J
..

--

1
--

--

--

--

--

..

--

25 1

.-

..

..

..
--
..
.._ _

—

i l l
----
K

141
- 1
--

4 1
1 1

--
--
--
--

ii
• -
-.

3 J
_.

-.

--

.-

.-

Tl
_-1 1
) i

ndeneit iialnit If
rt ulie it leu tku tke
or leu tku f i f e tiRt

-
52 1
--
--
--
--
--
--

2)1
.-

--

--

--

--

"'

--
...

-.

_.

--

..

.-

..

921
-.
_ _
--

--

K
--
--
—--
--
..
-.
..

—--
-.
--

"i
-.
..
..
••

..

..
,.
..
..
12
.. •
..
22

coiceitritioi ii tot liiUd,
coitrut reiiired detectiii

tke coiceitritioi preieit ii

-

-

-

--

--

--

4 J
-.
T3
..
--
--
--
-

-

.
_.
..
..
..
..
..

141
--
..
--

tke coipoud in
liiit kit greater
tke f ie ld link

-•

(1
2 11
..

..

7 1)j j ..|
,_

2 1 2 3
..
..
..
..

2 1 2 1
-.

--

-.

--

..

-.

-

.

-

(T J 22
-
-.
2 1

tot detected ikofe nutificitioi detectioi liiiti
tku tke nutificitioi detectioi liiit

-

.-

..
11

--

-.

)4I1
1) 1
--

--

4(
--
..

..

;;
_ _
....
3S..
7T
..
21 1

24 1

-

..

2 11
.-

(SI
4410

-- |

--

19 12(0
KM

..

--

_.

& J 1TM0..
..
..

:: ::.-..._....
74

--

1

1

1

lol.'uilyied
tumble, iidicitet pouikle fllie itjatiit

Slid ud Gruel hit
EIFICE Iiterfice ketieei tud ud irifel ud loier coifiiiu uitt
l»tl A * t _ • •_ l . .. . _ _ ll_ -!!.._ _ ! _ _ __ -1 -T» i

IT10II
IPPII Jill

Iiterlice betieei tud ud irifel ud loier coiliinj u
Ipper coifiiiu hit, anally t i l t? cla? or direr lilt
Loier coifiiiii uit, ier? kird tilt! cli?
Truiltioii) te4ieice of literliyered lilly dirt ud t
literij] tkit ii f i l l id ii ktfiuiif it irofid urfice

nidi or iritelt
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TIBLI F-21

ISL/SCC PIEDISlGri IITISTIGITIOI 1I1LTT1CAL IESOLTS
SOIL - OIGIIIC IESOLTS

Suple liiiber:
Suple Locatioi

OTI Inker:
liatt Saipled

f e p t k . f t :
Perceit loiitire:

lydro|eolo|ic hit:

ECCSBOt-1) ECCSBM-Ob
ECCSIOI ECCSBII
IS (99 IS 710
4/12/11 I/I2/K
1 2 1 11

M* Mi

ECCSB09-(i ECCSBU-61iff5??1 if?!,"
l('l(" 12/II4/"• M I C " l i e

ECCSBU-t? ECCSBU-(3
CCSIII (CCSII2

ES (90 IS 193
4/15/IB 4/17/18
l i -14 4-(
11.0 1C 0

S 1 G DiPtl FILL

ECCSIU-(9/lt ECCSB14-01 ECCSB14-02 ICCS815-63
(CCSI13 ECCSI14 ECCSII4 SCCSB15
IS (96 ES (95 ES (94 ES (92
4/11/18 4/08/86 4/01/18 4/07/18
l f e - 2 0 i - I O l i -2b 2 J - 2 4
I I I 1 2 0 1 4 1 9 0

S 1 G I?PEI S i G LOVEI

(CCSBlbt-04 SCCSi.16-11 SCCSB18 H
ECCSBlbl tCCSIlU ECCSIII
ES 721 (S 7IK ES 715
4/19/18 1/15/68 4/14/11
6-8 20-2! 2(-2k
10.12 !).0 I.I

S 1 G

SHUOLITILE OIGIIICS

Pieiol
1,2-DicHoroenme

!
, < Dicklorokeiiue;letkrjpkeio|
letkylpEepol

2.4 Jiielkjlpkeiol
liopkoroie
iipktkileie
! Ietkiliipktkileie
Cutkylpktulite
Flioreie

ikeiutkreie
•tkruceie
i-i-Mtilpktkilite

FliorutMie
hreie
leiiodlutkriceie
Ckryieie
kit 2-ltkilkeirl) Pktkilite
2- Itrou Hie
J Iitroujliie
Mitroulliie
4,(-liiitro-2-letkrlikeiol
1 liUoioaipkeiiluiit
IgtilkeiiitiktEilite
li-i-Octil PtkiliU
leiio k f liorutkeie
kiio k [Uorutkeie
leiio i fireie
lideiol ,J.)"Cd)Pyreit
leiio||,k,l)Pirrlue

,...........
::

:: .11 i..
21 1

31 1 IS 1
54 1

4311 11(1 11
(10

11! i ::
) IO Jmi in i

__.
: ::..

370 1

it! i ::
'I! J "

..
-•
--
--
..
_.
--
..
_.
M l
--

121 1 21(0 1
(21
SI 1
2(1
--

SI 1 » 1

._

..

..

..

..

-

'---' 111 coipondi ii ill uiplei nderieit ualytii If
J Ettiiated ulie; or tke report ulie ii led tku tke
1 Cupoiid preteit it eMil to or leu tku f i fe tiiet

--
-•
--
--
; ::
,

3111 1
IIIII J

.

(411 J
MM 1.

.

..
--
..

--
..
.-
..
"

..

..

coiceitritioi ii tot lilted,
coitnct required detectioi

tke coiceitritioi preieit ii

..
K 1

--
--
.-
..
-.

..

..

..
..

3100
j j

.-

_.

41 1 K 1 47 1
" " '.'. • '.
..

• ..

ISO 1
..

-

tke coipoud m tot detected ikote nutificitioi detectioi
liiit kit ireiter tku tke nutificitioi detectioi liiit.
tke f ie ld kliii

I/I
I/I

8 /4„/}i/iMi/ii/ii/ii/ii/ii/iI/I
I/I 1101 B 29(1 B
I/I
I/I
I/I
I/I
I/I 1)0 J

\\ ;; :;
I/I
I/II/II/II/II/II/I

liiitt

I/I lot"
I Inuikle. iidicitei poiilkle filie M|iti?e.
S i G Sui ud GntelJiit
1ITIIFICI literfice Mtieei tud aid friiel ud loier coifiiiii uitt

Ipoer coifiiju lijt, aiiilly liltr clir or clijej tilt
»Mii Loier coifiuif uit, eerr kird tilti clii
TUBITlflll - ••• '
IPPII FILL

f * * - - »T T~" ~ ~ ' ?' iLoier coifiiiii uit, eerr kird
Truiitioiil itneice of literlarered t i l t j clait ud uidt or frifeli
literiil tkit ii f i l led ii ke|iiiii| it irond nrfice



Pile 5 of 8

TIILi F 21

ISL/ICC FIUESIGII imSTIGITIM IIILTTICIL IISOLTS
SOll - OIGIIIC IESILTS

Suple Inker
Suple Locitioi

OTI Inker
tite Supled

teptk. Ft
Perceit loiitire

lrdro|eolo|ic hit

ECCSI1II-I2
ICCSIIII
15716
4/19/11
2-4

ipln

ECCSIIIl-03
ICCSIIII
ES 717rr
irPi.

ECCSIlll-(4
ECCSIII1
ES 711
4/19/11
( I

ipii.

ECCSIKI-lb
ECCSIIII
ES 719
4/19/li
Ml

ifpii

ECCSIIII K
ECCSIIII
IS 721
4/19/11
10-12
10 58
IPPEI

ECCS|lll-2(/2l ECCSIIIB-2I/2I iCCSIIIB- 21/30 ECCSI19-13
ECCSIIII ECCSIIII ICCSIIIB ECCSII9
IS THIlo.) ES 7 H ( M d ) ES1I5 ES7II
4/ll/li 4/ll/li 4/11/18 4/15/H
26 2k 26 -II 21-31 24-21
17 t 17 .0 1 4 1 11.1

S I G S i G TIIISITIOI IPPII

ICCSI2I-I3
ICCSI2I
IS7I7
4/15/1!
24-21
H O

S I C

ICCSI21-I6
ICCSI2I
1*791
4/27/11
11-12
14.1

S 1 G

SCCSB2I-I8
ICCSB21
H792
4/27/11
14-lt
I I

S I C

ECCSI2I - I I
ECCSI21
EK793
4/2T/II
21-22
IS 0

S I G

?OLATILi OIGIIICS In/Ill

Cbioroietkue
Broioietkue
Tiorl Cbloridt
Cbloroetkue
Bttbrleie Ckloride
Icetoie
Carbon DitiUide
1,1 Dickjoroetkeie

i;!~DicU»rMtk.cic (Total) 33014 246*1 l((i 141(1
Cblorofon
.2 Dickloroetkue - - - -- -
Botaioie - I - I -- I -- I - I

l . l . l - tr ickloroetkue )!((« 320 J Mil KIM 111 J
Cirooi Tetrickloride
T i i y j Icetite
BrpiodicklortMtklie
I , Z Dickloropropiit
cu 1.3-licklorepropeit
TricklorteUtie 24111 1)10 Til 51 III 741
DibroiociUroMtkue
1 , 1 , 2 UlcHoroetkue
Beneie
cu 1,3-lickloropropeie
iriot-1,2-lickloropropeit
Broiofon
4 letkyl-2-fiituoie
2-leiuoie
tetrickWtkeie bllll 471 1 241 1 121(6 Jil 1
],|,2,2-fetrickloroetkue
(oloeie 3)11 1 121 1 24(1 2716 2(11
CblorokeiltM
ItirloeiiiM 12(61 226 1 2311 4411
Styreie
Totil lyltMi 51(11 UN 7711 lb((l 171 1

) 1

i i i
II

4 1
251 1

15661
27111

34M 1

(41 1

5211 1
b((l 1
2116 1

31661 1

156661 1

390 1
till
(il 1

17(0 1
12111

55110

2 1

171

1 7 1 1
1(11

33111

1(11 J
I4MI

24111

(161

.!!: I
S66I 1

31(11 1

216(1

(6661

25666 1

1761

27661

1.66 1

5766 1

1(6 1)1 IK 1 12(1

- Ill coipondi 11 ill tuples nderieit iiilytit If coiceitritioi u lot lilted, tke coipond m lot detected ikoee iiutificitiH detectioi luiti
IttiMted ulie; or tke report ulie ii leu tku tke coitnct wired detectioi l i i i t kit ireiter tku tke nutificitioi detectiM liiit.
Coiioiid preieit it enal to or Uit tku f i fe tint tke coiceitritioi preint ii tke fitld link

I lot mined
hniikle. iidicitet pouikle filie ie|itife

i G Slid ud Gruel lilt
1IFICI Iiteriice bitieei tud ud irifel ud loier coifiiiii; uiti
'[I Ipper coifiiiii hit, iiiilly t i l tr clii or direr tilt
II loier coifiiiii nit, ten kird t i l t? clay

jlSITlOl Truiltioiil itfitice of literlirered l i l ty clayt ud nidi or irnelt
6PPII FILL literiil tkit ii f i l led ii ke|iiiiif it |roud tirftce



Pile 6 of I

TIILE F 21

HSL/ECC PJSDSS16K 1IHST161T10I IIILTT1CIL IESOLTS
SOIL - OIGIIIC IESILTS

Suple inker ECCSB1IA 12 ECCSI1IM3 ECCSBllt-B4 ECCSI1II-I5 ECCSIIII-16
Suple Locatioi ECCSIIII ECCSIIII ICCSIIII ICCSIIII ICCSIIII

Otl Inker IS 716 IS 717 IS 711 IS 719 IS 720
lilt Supled 4/19/11 4/19/1! 4/19/11 4/19/18 4/19/11

leptk, Ft: 2-4 4 6 (-( 1 11 11-12p.. ipiii y. M M\

ICCSBI8B-26/2B SCCSBIIB 26/28 ECCSIIIB-II/)0 ICCSII9-13 ICCSI20-11 ICCSI2I-I6 ICC5B2I 08 ICCSB2I- I I
ECCSBIIB
IS 7 l 4 l l o i )
4/ll/li
26-21
17.1

SI G

ICCSIIIB iCCSIIIB ICCSI1J ICCSIII ICCSI21 ECCSI21 ECCSI2I
IS IMiied) ISTIb IS7II IS7I7 H791 EH792 IVT93
4/ll/li 4/ll/li 4/15/16 4/15/88 4/27/11 (/27/II 4/27/16
26-26 21)0 24-26 24-26 ll-li 14-11 2l-2i
17. ( 14.1 11 J 1 4 0 14.1 9.1 li.l

S i C tlllSITlOl JPPII S I G S ( G S I C S I G

SJBItQllTUE OIUI1CS

Pkeiol
1,2-Dicklorooeiteie
1,4-Dicklorooeiitie
2-letkrlpkeiol
4 letkrlpkeiol
2,4-liieUflpktiol
1 topkoroie
jipLtka eie
2 ietkfliipktkiUie
lietkrlpktkilite
Flioreie
Pkeiutkreie
litkriiceie
Di-i-ktrlpkUilite
FliorutktM
Frreie
leiiolilutknceie
Ckmeie
bit 2-ltk keirl) Pktkilite
j-jltrMi iie
Mltrou iie
4-litrou iie
4,(-liiitro-2-letkrlikeiol
1 Iitr»io4jp«eij|iiiit
latrlkeii Ipktkilite
Pi i-Octr hkilite
leiiofklf lorutkeie
teiioJIIF lorutkeit

ji5eio(l.!|J'cd)Pyreit
leuo(|,k,i)Pirtleit

1
1

I/I - I/I I/I
I/I KIN I/I I/I IIIII
I/I -- I/I I/I
I/I - I/I I/I
I/I - I/I I/I
I/I -- I/I I/I
I/I -- I/I I/I

Hi " Hi Hi ::i/i - i/i i/ii/i -- i/i i/i
Hi ~ Hi Hi --I/I - I/I I/I 250 11
I/I -- I/I I/I
I/I - I/I I/I
I/I - I/I I/I
I/I - I/I I/I
I/I - I/I I/I

Hi. » Hi Hi -•-
I/I -- I/I I/I --
HI " Hi Hi ::
I/,! - I/I I/I
l/il - I/I I/Ii/ii - i/i i/ii/ii - i/i i/ii/i, - i/i i/ii/i, - i/i i/i

_.

2111
--

-•

-•

—

..

--

--

;;
bii i--.---....
--
..
..
.-

-

-' 111 coipoiidt ii ill tuplei ndeneit iiilytit If coiceitritioi ii lot litlid,
lit nited ulie. ir tke report tilif is Ud tku tke coitnct reiiired detectioi
Coiipoud preieil it *«iil to or leu tku fiie UMI tke coiceitritioi preieit ii

I/I
I/I Illl 1
I/I (b 1
I/I
I/I
I/II/I
I/II/I
I/Ai/ii/ii/i
I/I 171 11 3511 1 2110 1 35 IB
|/|
I/I
I/I
J/A
I/I 71 1 25 J - 1)11 1210 1310

Hi " " - ! "I i
Hi " - » ! \ \
Hi :: :: : :: ' ' 'i/i . . . . . . . . .i/i . . . . . . . . .
B ~ H ; ; ; ;;i/i . . . . . . . . .

tke coipoua] in tot detected ikote nutificitioi detectioi liiiti
liiit kft ireiter tku tke tuitlficitiM detectioi liiit
tke field klut

I/I lol uiltsed
1 niiiikle. iidicitet Ntsikle filte untite.
S I
1
If

IP

G Sud ud Cntelliit
IIFICI literfice bttieei uid ud iriiel ud loier coifiiiif nitt
|| Ipper coifiiiii hit, itiillr lilti cli? or direr tilt
II Loier coifiiiii uit, fer) kird tilti clif
ISIT10I friiiitinil icnuce of literlirerti t i l ty cliys ud nidt or
'II Fill literiil Uit it f i l led ii keiiuiii it irovid tirfice

irifelt
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TIILC F 21

ISL/ECC PIEDES1CI 1IIESTIGITIOI IIILTTICIL IISOLTS
SOIL - OIGIIIC IESHTS

Suple linker 13-11
!3 IF"

DitYSupied j/21/18 4/21/H
. ,W Y4 IfFerceit loitlire S.I, . , u-f , .

Bydroieoloiic hit S i G S^G_

ioLtriLi"oiGiiics"iii/iii
Cbloroietkue
Broioietkiie
»url Ckloride
Cbloroetkue
letbrleie Ckloride
Icetoie

tilfide
oroetkeie
oroetkue

ECCF
FIEL
IST1
4/K/ll

01
Hill

Cirbon D
L i - D i c k
l . l - D i c k
1 , 2 lick

I 1

1
ortetkne (Total)

Cklorofpri
1,2 thckloroetlue
2 Buluoie
1,1 .1 Trickloroe tkue
Carbon Tetnckloride
liiyl Icetite
BroiodickloroMtkite
1,2-Dickioroiropue
cit l.J-lickloropropeie
irickloroitkeie
DibroNckloroMtkue
1,1,2-Trickloroitkiie
Beiieie
cu 1,3-lickloropropeit
Trail -1,2-lickloropropeie
Broiofori

[eliFl-2-Peitnoit
2-leiiioie
letrickloroetkeie
1,1,2,2-TetrickloroeUiit
Tolatit
Cblorokeueie
EtkylkeiieM
Styreie
Total Irlnei

311

' - - -" 111 coipouids ii ill tuples uderieit uilrtii. If coiceitritioi is tot lilted, tke coipoud us tot detected ikote nutificitioi dttectioi liiitt
1 Eitiuted ulie; or tke report filie ii leii tku tke coitrict reniree) detectioi liiit kit ireiter tkii tke nutificitioi detectiw liiit.

prettit it enil to or ltd tku f i f e UMS tke coiceitritioi preteit it tke field Mill.
I/I iot'iiilyied

hiiikle, iidicitet poitikle filie iciitite
I G Slid I Gruel hit
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TIILE F 21

ISL/ICC PIEDISIGI IlflSTIGlTlOl IIILTTIC1L IISDLTS
SOIL - OIGIIIC IISILTS

Suple kiioer ECCSB23-17 ECCSB23-1I ECCFB-OI
Suple Locitioi ECCSI23 ECCSI23 FIELD IUH

OTI Inker IS73I IS7.I IS712
lite Supled: 4/21/11 4/21/11 4/16/16

Deptk, Ft 1H4 11-21
ferceit loiitire: 9.1 12.1 1.1

Irdrofeolofk hit: S I C S I C

SEIItOLITILE OIGII1CS

Pkeiol
1,2-tlcklorokeiieie
1,4-Dicklorokeiiiie
2 letkrlpkeiol
4 letkrlpkeiol
2.4-Diietkjlpkeiol
Itopkoroie
Iipktkileie
2 ietkiiiipktkiliie
lietkrliktiilite
Flooreie
Pkeiutkreie
litkruceie
Di-i-Htflpktkilate - - T26
Floorutilie
Fyreie
ieiio(i)utkrieeie
Ckrfteie
bit |2-ltkilkeiyl) FktkiUte III IIIbis 2-ltkilieiy
2-litrou iie
J-IitroiiIIiM
4 litroiiHiie
4,( liiitro-2-letkrlpkuol -- I
I litrotodipkeirluiie -• I
BotrlbeiiiUktkiiite
Ii i-Octt Ptkilite
leiio
leiio
HIIO
lidei
MHO

k
k

(
1

FlMrutMie
Fliorutkeie
rrreie

iZ|3-cd))Prre-i€
,l)Perrleie

-

'—' 111 coipotidt ii ill tuplet udeneit iialrtii If coiceitritioi ii tot luted, tke coipond us lot detected ikoft nutificitioi detectioi liiiti
1 tilluUd U!M; or tke report filie it lets tku tke coitrict retired detectioi lull kit ireiter tku tke tintificitioi detectioi l i i it .
I C«iip«ud priiut it tfiil to or UM Uu fife tiMt Ue coiceitritioi prueit it tke f ie ld link.

iidicitet pottikle filie M|itife.
«'. Mtlried

! Blilllkle, ildic-.--
I G Siiid I irifel hit



TABLE F-2B
Page 1 ol

NSL/ECC PREOESI6N INVESTI6ATION MALT11CM. RESULTS
6ROUNDNATE* - ORGANIC RESULTS

Saiple Nuiber:
Saejlt Location:

DID Nuiber:
Date Sallied:
Sauple type:

ECCW01

ES728
04/25/88
MILLER H?0

ECCmilH
ECCIWIA
EK7B1
04/27/88
SfUB

Eccmin
ECCMN12
EV800
04/28/88
CRAB

ECCHH13
ECCHV13
EkV'4
04/28/86
6MB

ECCIW13
ECCWlu
EN7«4
04/28/68
MSB

ECCIW13D
ECCHN13
EN7«
04/28/88
tan.

tCCIWH
ECCIWI4
EI783
04/28/86
6MB

ECCIU14D
ECCIWI4
EK7B4
04/28/88
BUM.

ICCIW1)
ECCNN15
EN7B5
04/27/88
GRM

ECCMIU
ECCIWli
EN7B4
04/27/86
MM

ECCIW17
ECCIWI7
E87B7
04/27/88
6RA«

ECCIWIB
ECCIWIB
EN7B8
04/27/88
GMB

ttcmiiM
ECCIWIM
w<n
04/28/86
MAI

VOLATILE ORSANICS luj/l)

Chloroiethue
IroMietltant
Vinyl Ckloride
Chloroethue
he thy lent Chloride
Acetone
Carbon litulfide
1,1-BichlorottktAt
l,l-6icklorottkMt
l,2-tichloroeth«e (Total)
Chlorofori
1,2-licblorottkMi
2-6«UioM
1,1.1-Tricliloroettunt
Carbon Tetr at Monde
Vinyl Acetate
BroMdJitkloroMthine
1,2-Blcklofopropani
cit-1.3-Blcnloroproptn»
TricklorMtliMW
6ikrMKkltroMtkMt
1,1,2-lrkklorottlUM
BMIIM
c it-1,3-lickloropropene
TrMt-l,2-6ickloroproptnt
kroMlort
4-Httkyl-2-*Mti«MC
2-MtiiMH
litracklerotthent
1,1,2,2-lttnclilorotthini
Tolitne
Chltrotnint
Ethylktnitne
Styrnt
Totil Iflntt

71

24

t

12000
11000

3700
72000
UM

-I

2800
10? 1

3400

75 1

3800

210

i)

-- II

1*000 2 1

34006

2100C

11000

78

1 1

13000

720* 1 1 110 1 140 1

4 1

O.t 1

1200 1

850 1

2000 1

5EHIVOLATILE W6AK1CS

Fhml
1,2-Bicfclorokeiiiene
1,4-licklorokttiMt
2-Hetkylpktnol
4-HttkflpkMol
2,4-litetkylpkMOl

*7

2W

»*

310

10 1

21 1

10 1 S 1
1 tophoroM
Napktkultu
2-httkylkipkth*le*i
Dittk«(pktWlate
Di-i-kUlittkiUtt
bitl2-£t(n)htiyl) Pktlulate
liMtkyl Pktkjiate
2-NltroMtlint
3-RitrouiliM
4-NitroMiliM
4,i-6iiitro-2-HttbylphtMl
N-Nitrotodiphtnylanne

...

...

...

4 1
2 2 6
-.
--
—
- R
—
—

——
—

i 1
IS IB
--
--
—
-- 11

—

120

ii*
}

4*97

..

——

—
—

U 1
--
21 B
—
- R
- R
- R
—
- R

—..

4

27
—
-.
—

—
—
-

—
—

4
3

28
—

—

—
t

—
—
—

--
U IB
'-
- R
- R
-- R

» - R

—
—
—

--
37 IB
--
- R
-- R
-- R
—
-- R

—..

t 1

21 B
—

-
—
- R
— •
--

—..
~

4 1 4 1
11 11 13 IB 13 IB
-
-
.
- R - R - R
.
-

—..
4 1

--
1!. Jb
--
- l!

— p

- *
--

-- Ii

'---' All compounds in ill tuples underwent analysis. I) concentration it not listed, the compound nas not detected above quantification detection lints.
j Estimated value: or the report value it less than Ik* contract required detection lint but irtater than the quantisation detection lint.
t Coipound present at equal to or less ttur. f ive tuts th» concentration pretent in tkt held blank.
N/A Nat analyied.
R Unusable, indicates possible lalte negative.



IA8LE F-2B

NSL/ECC PREOES16N INVEST1EAIION ANALYTICAL RESULTS
HOUNMATEfi - OR6ANIC RESULTS

Pag* 2 ol 2

Sacple Nuiber:
Saiple Location:

01R Nuiber:
Date Supled:
Saiple type:

ECCIUIfB
ECCNNIfB
Ekl7«B
04/28/88
GRAB

ECCRU20
ECCrW2(>
imi
04/27/BB
GRAB

Eccmci
ECCNN2I
EI782
04/27/88
GRA8

ECCIW22
ECCNN22
ES733
OS/03/88
CRA6

ECCIM220
ECCHN22
ES734
05/03/66
DUPL

ECCNK23
ECCHN23
ES735
OS/03/68
GRAB

ECCSUHPOI
SW1F-
EN7W
04/28/8B
UAB

ECCIW14

ES736
OS/03/8B
FIELB BLA*

ECCIW7

EN73?
04/28/86
TRIP HANI

Eccwie

ES725
04/28/86
FIELD BLAW

ECCtlW

EN79d
04/27/68
FIELD 6LANI

VOLATILE OR6AN1CS lug/I I

Chloroiethane
6ro«Meth*ne
Vinyl Ckloride
Chloroetkane
RttkyltM Chloride
Acetone
Carbon litulllde
1,1-Bicfcloroetnent
1,1-Oickloroetkant 220
1,2-Bicklorottktne l lo ta l l 310
Ckloroteri
1,2-Bicklorottnaiie
2-6utMMt - 8
1,1.1-Trichloroetbane 3*0
Carton Titrachloride
Vinyl Acetate
BroiotJickloroMthMt
1.2-Bickloropropa*e
c n-1, 1-IUkl oropropMc
Tricklorottktne 1700
BikroMCkloroMtkjM
1,1,2-IricklorottkiM
Bntene —
cit-l,3-lickloroprope*t
Trwt-l,2-6ukloroprMme
kroulori
4-rlttkyl-2-fMtiMM
2-MtIMBM
IttricklorottktM 110
1,1,2.2-Ittricklirottkut
Tolitie
CkloroktiitM
EtkylknitM
Styrexe
Tola! lyltMl

IMn

2*
21*

1200

1604
1*000

850 1

13000

11*0

4U 1

7001

SMIVOlAllli OH6MICS

Pktuol
1.2-Bicklorooinit«e
l,4-6icklerikMilM
2-Httkrtt4iiMl
4HketkylpktMl
2,4-6iMikylikMol
ItMkortM
NiplitlultM
2-NttkfUiihtkiltM
littkylpktlulate
6i-i-6ttylpktMlite
kitl2-£tl>lkiifll Pktkalite
BiMtkyl Pktkalatl
2-XitrtMiliM
3-Nitro*«iliM
4-Nitroiniliie
4,*-lllitro-2-Htthylphtiol
N-Nitrotodipknyluui

* IB 1 16
* * - - - - -

J 1
14 6 6 18 2* 8 i 1_

— i .- .. .. —
— | —
-- R -- R -- R

—- p. ..

11
Si

140
15
51
15

5

12
4

1*6
... —

—..
..
-

) 7 1 N/A
N/A
N/A
N/A
I/A
N/A
N/A

1 -- I/A
N/A
N/A
N/A
I/A
N/A
N/A

- I/A
N/A
I/A

« -- N/A

""" •

„.

25
—
~ R
- R
- R
--
- R

..

_.
IS 1
--
--
--
-- R
--

"

N/C
K

All coipoundt in ill saiples underwit analysis. 14 concentration it not listed, tne cocpound mi not detected above g u j n t i t i c a t i o n detection lints.
Ettioated value: or the report value it less thar. tke contract required detection lint but greater thin the quan t i f i ca t i on detection l int.
Coipound pretent at tqual to or less than f i v e tint the concentration present u the f i e l d blank.
lot anal.iei.
Unusable, indicates possible falte negative.
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IA6LE F-3

NSL/ECC PREBCSIM INVESTIGATION ANALYTICAL RESULTS
HHXMNMIER - CONVEKUDNAt MRAflMffS

Face I ol I

Saiple Nuiber:
Saiple Location:
Control Nuiber i

Bate Saopltd:
Suplt type:

CONVENTIONAL PARAMETERS |n/LI

COD

IDS
1SS

ALKAUNirY (It ClCOll

NH3-N

CHLORIDES

Slip It Nuiber:
Saiple Location;
Control Nuiber:
litt Suited:
Saiple type:

CONDITIONAL PARAMETERS (M/LI

COB

TDS
ISS

ALKALIIUY III ClCOl)

NH3-I

CHLORIDES

ECCNHIA
ECCKI1A

A2B40
04/27/88

SRA6

...

418
711

111

0.2

12

ECCIWIVB
ECCIWI"

A2B51
04/28/87

(M6

...

40*
27 1

341

0.6

11

ECCHN12
ECCRNI:

A 2854
04/28/68

MM

510

*47
144*1

2)3

5.*

75

ECCIW20
ECCM20

A2I4*
04/27/68

CUM

5M

773
72W 1

1004

2.1

17*

ECCNN13
ECCIW13

A2850
04/21/18

CUM

140

7«
47541

431

I.I

11

ECCNN21
ECCIW21

A284I
04/27/66

MM

MO

411
4*1*1

711

0.4

12

ECCIN13D
ECCIW13

A285I
04/28/88

6UPI

280

7N
4540 J

4*0

1.2

76

ECCIN22
ECCKN22

A285I
03/03/88

MM

1*00

518
2*14* 1

1507

0.3

8*

ECCNNI4
ECCHN14

A2646
04/28/68

GRAB

120

451
I4N 1

4T5

fl.*

21

ECCW226
ECCNN22

A2851
OS/03/**

84jpi

140*

*03
1172* 1

1511

0.2

67

ECCIW14D
ECCNNI4

A2B41
04/28/68

60PL

120

454
121*1

4)6

«.*

21

CCCIW23
ECCNN23

A28*0
05/03/M

BUM

176*

»71
UtOO 1

1006

O.i

11*

ECCNNIS
ECCNN1S

A2942
04/27/68

GRM

1*0

4*0
DM 1

5)2

0.*

21

ECCS4IHP01
SIMP

A2855
04/28/81

MM

1M

*47
12 1

147

1.1

21

ECCIWI*
ECCIMIt

A2843
04/27/18

MM

210

750
25301

*8*
1.0

U

Eccmn*
A28*l

03/03/1*
FIELB BLANK

11

—

3

...

...

ECCHNI7
ECCIWI 7

A2844
04/27/86

GRAB

72*

477
(4641

1032

0.1

24

ECCIWM

A265*
04/28/61

F1EL6 61MK

1

11

1

...

...

ECCIWI8 ECCHNI1A
ECCIW18 ECCHNIW

A2645 A28S2
04/27/88 04/26/86

MM MM

1*0 140

428 522
11*0 1 21*0 1

552 17*

O.i 1.0

11 47

ECCMMI

A2847
04/27/66

F1ELI BLANK

...

1

5

„.

...

'---• All paraittert ii ill tuples underwent analytit. If concentrition it not litttd, tkt parameter nat not de tic ted above inttrwtnt detection liiit.
1 Ettiiated value.


